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Despite rapid advances in the knowledge of the 
properties and behaviour of influenza viruses in the 
laboratory, most of the major epidemiological problems 
of influenza remain unsolved. There are three problems 
which constantly trouble the minds of all epidemiologists 
concerned with influenza. First, is there a true spread 
of virus from one country to another, or is there merely 
an apparent spread due to successive activation of 
endemic virus in different countries? Secondly, how 
does the influenza virus. survive in nature in the long 
interepidemic periods? Thirdly, what factors are 
responsible for the sudden storm of influenza which 
arises from an apparently calm sea, and which may do 
as little damage as it did in 1950-1 or as much as it 
did in 1918-19 ? 

During the 1948-9 and 1950-1 epidemics, workers in 
W.H.O. influenza laboratories have attempted to isolate 
influenza viruses which they have sent to the World 
Influenza Centre in London for typing. It was hoped 
that following an investigation of this kind answers 
would be forthcoming to at least some of the epidemio- 


logical problems of influenza, and that at the same time > 


information required in the preparation of influenza 
vaccines would become available. In the present paper 
influenza epidemiology is discussed in the light of experi- 
ences of the 1950-1 influenza epidemic. No attempt 
has been made to describe the investigations in detail in 
this account ; a report which is being prepared for the 
Bulletin of the World Health Organization will include 
these details. We hope to acknowledge in that report 
the kind help of individual workers in many W.H.O. 
influenza centres. Without their co-operation this work 
would not have been possible. 


The 1950-1 Influenza Epidemic 


In May and June, 1950, small outbreaks of influenza 
occurred in a number of places in Sweden, particularly 
in the southern and central parts. Outbreaks were also 
reported from Norway. Small summer outbreaks of 


influenza have been previously observed to foreshadow. 


epidemics starting in the same area in the following 
winter (Andrewes, 1950). In this case Dr. A. Svedmyr, 
in Stockholm, was able to isolate four strains of virus, 
which he kindly sent to the World Influenza Centre. 
The strains proved to be A-prime strains whieh were 
slightly but recognizably different serologically from 
previously isolated strains of influenza virus. We com- 


municated with Dr. Svedmyr, suggested that there might 
be a further outbreak of influenza in the following 
winter, and asked-him to keep a close look-out for any 
cases, However, in spite of a systematic search for 
evidence of yirus infections no influenza was detected 
until some months later when influenza occurred, first in 
Denmark and then in Norway and Sweden. From 
Denmark and Sweden, strains of virus were recovered 
which we have found to be closely related serologically 
to the summer Swedish strains. (Unfortunately no 
strains of virus were isolated from Norway.) Here 
seems to be another and very striking example of the 
latent period preceding an epidemic, during which the 
virus is presumably present in the community but is not 
readily detectable. 

The important epidemiological characters of influenza 
in 1950-1 are best appreciated by a consideration of 
the course of infection in Scandinavia, Holland, and the 
United Kingdom and Ireland. & 


Scandinavia 
Towards the end of October an increase in influenza 


_notifications was observed in the islands of Lolland and 


Falster, in Southern Denmark, and on November 4 an 
attack rate of about 75% was reported in various 
schools and factories. Only two days later an equally 
high incidence was reported in two other districts— 
northern Jutland and the island of Fyen—both far 
away from Lolland and Falster. Apparently, then, 
the epidemic in Denmark started simultaneously at a~ 
number of parts of the country. The epidemic reached 
its peak in Denmark towards the end of November and 
had declined greatly by the end of the year. 

In Sweden influenza was first observed towards the 
end of November as a local outbreak in a school in the 
extreme north of the country. Between December 7 and 
10 a. number of medical officers reported epidemics 
arising in the east, south-west, and south of Sweden. The 
epidemic reached its peak in late December and early 
January. 

In Norway the peak incidence of influenza was in 
November, and the epidemic had died down by January. 
Throughout Scandinavia the incidence (of influenza was 
high, but the disease was mild and the mortality very low. 
Further details will be found in a paper by Svedmyr, 
von Magnus, and Freundt (1951), to whom we are greatly 
indebted for ceca valuable information. 
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In Iceland, Dr. Sigurdsson informed us, the infection 
was introduced on the eastern seaboard in January, pos- 
sibly by fishermen coming from England. Travel was 
much reduced at this time by climatic conditions, and 
the peak incidence in Reykjavik occurred in February. 
The spread of infection apparently followed normal lines 
of communication. Thus in one remote district in the 
north-east with poor communications with the rest of 
the country the first cases were observed in July. As in 
Scandinavia, the outbreak was mild and no deaths from 
influenza were reported. 


Holland 
The epidemic in HolJand started in Flushing, on the 


isle of Walcheren, about Christmas, 1950. About the, 


New Year, influenza appeared in Rotterdam, The Hague, 
and Ijmuiden. In 

the middle of Jan- 
uary evidence of 
spread eastwards 
and _ northwards 
was noted. The 
outbreak reached 
its peak at ‘the end 
of January ; the in- 
fluenza was mild, 
and the overall in- 
cidence in Holland 

was approximately 

9%. The evidence fy 
strongly suggests 

that infection was 


severe than in the north. Bradley (1951) has shown that 
coincidently with the peak of influenza deaths in England 
there was an equally sharp but much larger peak of 
deaths not actually certified as due to influenza. Over,a 
period of five weeks the weekly deaths from all causes in 
the 126 great.towns were roughly double (10,000 against 
5,000) those of a normal year such as 1948. This finding, 
which is not unprecedented, emphasizes the relatively 
serious character of the influenza in this country as 
compared with elsewhere in Europe. 

In Scotland cases were repotted towards the end of 
December from Aberdeen and Edinburgh. Local out- 
breaks occurred in a number of parts of Scotland during 
January, but in general the disease was much less severe 
than in Northern England. 


In Northern Ireland influenza broke out quite sharply 
in Belfast towards 


the end of Decem- 
ber and gradually 
spread southwards. 
In a most careful 
report, Meenan and 
Clarke (1951) con- 
cluded on epidemi- 
ological grounds 
that the outbreak 
in Ireland had 
two distinct foci 
of origin—one in 
Northern Ireland 
and the second in 
the  Ballybunion 


introduced area, in the south- 
Holland from the west. Our sero- 
west and spread logical studies of 
United Kingdom their views, virus 
and Ireland Hy, be strains isolated 
In view of the é : ¥ from the two foci 
widespread influ- being recognizably 
enza in Scandi- distinct _serologi- 
navia, it was not «~ 7 _cally (see accom- 
surprising that the panying Map). 
first reports of in- CG In the northern 
fluenza this ~ half of the country 
country came Meenan noted defi- 
about Christmas- ur nite evidence of 
time from New- iets sf i local spread advan- 
castle. Unfor- one ° cing south, with 
JOHANNE SBURG CAPE TOWN MELBOURNE few’ areas. becom- 


tunately, no strains 
of virus were iso- 
lated from New- 
castle, so that the probability of spread from Scandinavia 
must rest on epidemiological grounds only. 

In the Merseyside area deaths from influenza increased 
sharply at the beginning of January, and in Liverpool 
alone there were 216 deaths from this infection in the 
second week of January. The corresponding figure for 
the maximum number of deaths per week in 1918 was 
230; this may give some idea of the severity of the 
outbreak in this area. Most of the deaths occurred in 
the older age groups, however, in contrast with the high 
incidence in young adults during the 1918-19 influenza 
epidemic. The majority of the influenza deaths in 
England occurred in the north, and, although the influ- 


_ enza virus was present in force in the south of England 


and in the London area, the outbreaks were much less 


Map showing distribution of influenza A viruses isolated in 1950-1. The circles indicate - 
Scondinavian subtype strains ; the crosses indicate Liverpool subtype strains. ing involved unless 


those to the north 
had first been affected. Curiously enough, Dublin, 
the centre of communications in Ireland, was only 
secondarily and mildly involved, and did not apparently 
play an important part in spreading the infection. The 
analogy with London is an interesting one. The general 
pattern in Ireland was one of spread by continuity of 
district. 

Further details of the ienteiiideas of influenza in 
1950-1 will be found in a report prepared for the World 
Health Organization by Freyche and Klimt (1951). 

These accounts show two patterns of spread in influ- 
enza epidemics. First, there is the type found in Sweden 
and Denmark, in which influenza first appeared in the 
summer and then, following a latent period of four to 
five months, a number of small outbreaks occurred more 


> 
{ i 
+ 
> 
j 
H 
‘ 
‘ 
4 
> 
t 
4 
/ 
it 
q 


Ocr. 20, 1951 


_ SPREAD OF INFLUENZA _ 


923 


or less simultaneously in widely scattered areas. The 
suspicion of pre-seeding of virus in these areas is 


‘extremely high. Secondly, there are the accounts of 


influenza in Iceland, Holland, England, and Northern 
Ireland, where there is presumptive epidemiological 
evidence that virus was introduced from elsewhere and 
that spread by continuity of district followed. There 
is the further contrast between thelow -mortality in 
Scandinavia and the large number of deaths: found in 
Northern England and particularly in Merseyside. An 
attempt to correlate these features with antigenic studies 
of the strains isolated proved particularly interesting. 


Methods 

We have used the haemagglutination-inhibition test 
with ferret antisera in most of our antigenic studies. No 
attempt will be made in this paper to describe details 
of the techniques used. However, it should be men- 
tioned that greater clarity was introduced into the results 
of these tests by the use of a modification (Isaacs and 
Bozzo, 1951) of the method recommended by van der 


- Veen and Mulder (1950) for freeing sera from non- 


specific inhibitor of haemagglutination by means of the 
receptor-destroying enzyme from Vibrio cholerae. Full 


' details of the methods used will be found in a forth- 


coming publication (being submitted to the W.H.O. 
Bulletin). 


Asitiguite Studies of the 1950-1 Strains 

Preliminary Typing.—The first task with the present 
strains was to determine their antigenic relationship with 
previously isolated strains. It was soon obvious that 
the 1950-1 viruses were more closely related to the 
FM1 (1947) strain than to any other standard inftu- 
enza A virus. An example of the relationship found 
in haemagglutination-inhibition tests between strains 
A/England/ 1/51, isolated from Liverpool, and FM1 
is shown in Table I. 


TABLE 1 Tests with FM1 


A/England/1I/51 Viruses and Antisera 
Serum 
Virus - 
FMI A/England/1/51 
FMI ee 1,280 560 
A/England/1/51 ‘3 os 160 800 


Similar comparisons between the 1950-1 strains and 


the standard WS (1933) and PR8 (1934) strains showed 


only the weakest cross-reactions. It is concluded, there- 
fore, that the 1950-1 epidemic was caused by viruses 
of the A-prime type. However, the 1950-1 viruses were 
recognizably different from previously isolated ae and 
1949) A-prime strains. ‘ 

Cross-comparisons Among the 1950-1 Viensese-Tt 
was of great interest to see whether the 1950-1 strains 
were antigenically uniform. Chu, Andrewes, and Gled- 
hill (1950) found that the strains responsible for the 
1948-9 epidemic in Europe were serologically identical 
with one another although slightly different from pre- 
viously isolated strains, It seems a reasonable inference, 
therefore, that the 1948-9 epidemic had a single source, 
probably Sardinia. A similar comparison of the 1950-1 
strains showed that they could be divided into two 
serological subtypes. 

We have called the first the “ Scandinavian ” subtype ; 
it is represented by strains from Sweden, Denmark, 


Belgium, Germany, Finland, and Iceland. The second 


has been called the “Liverpool” subtype, and it is 
represented by strains from Northern Ireland, France, 
Spain, Greece, Turkey, and Israel. -Both subtypes of 


strain were found in Eire, England, Holland, and Italy. 


The distribution of the strains is shown in the Map. 
The Liverpool strains were all very close to one 

another serologically ; all were neutralized to high titre 

by homologous serum or homotypic sera. Even strains 


isolated thousands of miles apart were almost indistin- 


guishable, as the example in Table II illustrates. 


TaBLe II.—Haemagglutination-inhibition Tests with A/Ankara/ 
1/51 and A/England/1/51 Viruses and Antisera 


Serum 
Virus 
A/Ankara/1/51 A/England/1/51 
Ankara/1/51 $60 640 
ist 960 960 


On the other hand, the Scandinavian strains were 
more heterogeneous ; many of them were very poorly 
neutralized, even by homologous antis¢rum. In this they 
resemble the Q strains described by van der Veen and 


Mulder (1950). The relationship between a Liverpool. 


and a Scandinavian subtype strain is shown in Table ITI. 


Tasie III Tests with A/Sweden/ 
3/50 and A/England/1/51 Viruses and Antisera 


Serum 
A/Sweden/3/50 | a/England/t/51 
A|Sweden/3/S0 (Scandinavian) 30 
A/England/1/51 (Liverpool) 25 


Relationship with South African and Australian 1950 
Strains—A few months before the outbreak in Europe, 
influenza was prevalent in South Africa (July-August, 
1950) and in Australia (June, 1950). A number of the 
infecting strains were available, and were compared with 
the 1950-1 European viruses. Six strains from Johannes- 
burg were identical with the Liverpool strains. Two 


’ strains from Capetown and one from Melbourne were 


also of the Liverpool subtype, and three strains from 
Capetown and one from Melbourne were poorly neutral- 
ized by antiserum and resembled Scandinavian Q strains. 

Complement-fixation Tests—In addition to haem- 
agglutination-inhibition tests, experiments were carried 
out with strain-specific complement-fixation tests, accord- 
ing to the method of Fulton and Dumbell (1949). The 
results suggested less antigenic difference between strains 
FMI (1947), A/Paris/ 1/49, A/Swe/3/50 (Scandinavian), 
and A/Belfast/1/51 (Liverpool) strains than was re- 
vealed by haemagglutination-inhibition tests. A similar 
observation was made by Chu, Andrewes, and Gledhill 
(1950) in their comparisons of 1947 and 1949 A-prime 
viruses. 

The P-Q Variation 

Van der Veen and Mulder (1950) described influenza 

viruses which behaved in three different ways in haem- 


- agglutination-inhibition tests. Viruses of what they . 


called P type reacted to high titre with ho:aologous 
serum only ; the Q type gave low titres with all sera, 
including homologous serum; and the R type reacted 


to high titre with all sera of the same subtype. These 
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authors represented diagrammatically the relationship 
between P, Q, and R strains by a table which is 
reproduced in Table IV. 


Tass IV.*—Diagrammatic Representation of Results of Haem- 
agglutination-inhibition Tests Between P, Q, and R Viruses 


and Antisera 
Serum 
Virus 
P R 
P .. +++ + 
% + + 
+++ +++ +++ 


* Reproduced from van der Veen and Mulder (1950). 


All three types of virus have been encountered among 
the 1950-1 strains. An example of the relationship 
between P and Q strains from South Africa (1950) 
is shown in Table V. 


Taste V.—Haemagglutination-inhibition Tests with A/ Capetown/ 
1/50 and A/Johannesburg/7/50 Viruses and Antisera 


Virus 
A/Capetown/1/50 | A/Johannesburg/7/50 
A/Capetown/1/50 (Q) 9 % 10 


In this example the Capetown virus is poorly neutral- 
ized by its own antiserum, even although that serum 
contains antibody, as shown by: its reaction with the 
Johannesburg virus. _ 

The occurrence of P and Q viruses side by side in a 
number of countries in different parts of the world raised 
the possibility that they might be alternative phases of 
a single virus. So far as is known, the main defence 
of human beings against influenza is the production of 
specific antibody. Q viruses, being poorly inhibited by 
antiserum in agglutination-inhibition tests and poorly 
neutralized by antiserum in neutralization tests in eggs, 
might be better adapted than P and R viruses to survive 
in an immune population. 

Such a hypothesis implies that when P-phase virus 
encounters increasing amounts of specific antibody as 
it passes through partially immune human beings it is 
transformed into the Q phase, which is better adapted 
to survive under these conditions. An attempt was made 
to imitate this sequence of events in the laboratory. 

Transformation of P into Q Phase.—P-phase virus was 
passaged in eggs along with a low concentration of 
homologous antiserum. In each successive passage the 


concentration of antiserum was increased. After three .- 


or four passages it was found that virus would grow in 
the presence of a much greater concentration of serum 
than controls similarly passaged in the absence of 
serum. An example of the results of haemagglutination- 
inhibition tests between the P strain, A/ Madrid /3 
and A/Madrid/3/51 variant, obtained after six passages 
in homologous immune serum, is shown in Table VI. 


Tas_e VI.—Haemagglutination-inhibition Tests with A} Mddrid/ 
3/51 Variant-and A/Madrid/3/51 Viruses and Antisera 


Serum 
Virus 
3/51 A/Madrid/3/51 
A/Madrid/3/51 variant... 
A/Madrid/3/S1.. 2,560 


The A/Madrid/3/51 variant strain has become less 
well neutralized by specific antiserum without apparently 
having undergone any fundamental antigenic change— 
that is, the P phase has changed to the Q phase. \ 

These experiments are laborious because of the num- 
ber of egg passages involved. However, it has recently 
been possible to produce this change consistently in a 
single passage by adding increasing concentrations of 
immune serum to the eggs at intervals during the post- 
inoculation period. Following an initial injection of 
virus with a sub-inhibitory dose of serum, the concentra- 
tion of serum in the eggs was increased fiftyfold by 
giving further injections at 18, 24, and 42 hours. In 
this way, strain A/Johannesburg/7/50, which was origi- 
nally inhibited by homologous serum to a titre of 1,920, 
gave a variant which was inhibited to a titre of 120. 

Slight evidence in support of the idea that change of 
P to Q phase can occur in nature comes from the fact 
that some 1949 A-prime strains show evidence of Q type 
of behaviour compared with 1947 A-prime strains, 
although the change is not so far advanced as with the 
1950-1 Q strains. An example of this behaviour is 
shown in Table VII with strain A/Paris/1/49 and the 
FM1, 1947, strain. 


Taste VII.—Haemagglutination-inhibition Tests with A|Paris/ 
1/49 and FMI Viruses and Antisera 


Serum 
Virus - 
A/Paris/1/49 FMI 
A/Paris/1 80 70 
FMI .. 640 1,280 


Transformation of Q into P Phase.—In support of 
the idea that Q-phase viruses might be better adapted 
than P viruses to survive in an immune human popula- 
tion is the fact that all four strains received from the 
Swedish summer (June, 1950) outbreak, which preceded 
the winter epidemic, were in the Q phase. However, 
many strains isolated six months later in Sweden and 
in other parts of Northern Europe showed an apparent 
change to the P phase. If a change of Q to P phase 
was occurring during the passage of virus from case 
to case it was of interest to see whether a similar change 
could be induced in the laboratory on passage in mice. 

Experiments soon showed that a change of Q to P 
phase could be readily demohstrated after one or two 
intranasal passages of virus in mice, followed by ~ 
reinoculation into eggs. Examples of the results of 
haemagglutination-inhibition tests with some variants 
obtained after passage of A/Sweden/3/50 virus (Q) in 
mice are shown in Table VIII. For comparison, strain 
A/London/1/51, a Scandinavian, and A/Madrid/3/51, 
a Liverpool, strain in the P phase, were tested at the same 
time. 

The second variant shown in Table VIII is similar, 
serologically, to the naturally occurring A/London/ 1/51 
(Scandinavian) strain, and is distinctly different from the 
Liverpool subtype strains. Van der Veen and Mulder 
(1950) have shown that, following adaptation to mice 
(12 to 20 mouse passages), four influénza A strains were 
much more highly inhibited by antiserum than were the 
original egg strains. The changes described here after 
one or two mouse passages appear essentially similar to 
those of van der Veen and Mulder. 

It is worth emphasizing that, although the present 
evidence does not conflict with the idea that the change 
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TABLE VIII.—Haemagglutination-inhibition Tests with A/Sweden/3/50 Variants and Scandinavian and Liverpool Subtype 
Viruses and Antisera | 


925 


‘ A/Sweden/3/50 A/Eire/1/51 A/London/1/51 A/Madrid/3/51 
A/Sweden/3/50 (Scandinavian Nil—control ‘4 0 
A/Sweden/3/50 variant 1 2 mouse passages 60 240 13 
A/Sweden/3/50 variant 2 1 mouse passage 120 60 . 25 
AlLonde mn/t/31 (Scandinavian Nil—<ontrol” "60 
ondon . & 20 4 
A/Madrid/3/$1 IP) 30 20 240 1,280 


of P to Q phase is a reversible one, it may prove that 
naturally occurring P and Q viruses differ in some other 
property from the laboratory variants. In the mean- 
time, however, a reversible P-Q change seems an attrac- 
tive hypothesis. In its reversibility the P-Q change 
differs from the O-D mutation in influenza A viruses 
described by Burnet and Bull (1943). Presumably both 
Scandinavian and Liverpool subtypes of A-prime can 
exist in either the P or the Q phase, but the naturally 
occurring Scandinavian viruses were mainly Q. The 
naturally occurring Liverpool subtypes were apparently 
all P, but this is less certain as Q phases of different 
subtypes would be hard to distinguish. 

Every precaution has been taken in these experiments 
to eliminate the possibility of laboratory contamination 
of strains. Although this is a possibility which cannot 
be easily excluded, to account for the appearance of a 
single variant, it may be pointed out that some of the 
variants obtained are serologically quite distinct from 
other strains in our laboratory. In general, the repro- 
ducibility of the results excludes laboratory contamina- 
tion as an explanation of the phenomena. 


Dangers of Laboratory “ Pick-ups ” 


Besides the 80 to 90 A-prime strains isolated in 1950-1, 


there have been a few, coming from laboratories in two 
countries, indistinguishable from the classical PR8 strain. 
The question arises of whether these are genuine isola- 
tions or laboratory contaminants (“ pick-ups ”). 

We need to be quite sure concerning a most interesting 
and important point in the epidemiology of influenza A: 
Have the A-prime viruses completely supplanted the 
classical A strains (those related to WS or PR8), or are 
the latter still sporadically causing influenza in man ? 
The matter is not merely of great theoretical interest to 
the epidemiologist, but has a bearing on policy, for it 
may decide what strains should be incorporated in a 
vaccine. Complete disappearance of classical A strains 
would be perhaps the last thing one would expect : the 
evidence suggests, however, that this has in fact — 
happened. 

Since 1946 A-prime strains have been isolated in 
hundreds, first in Australia (1946), and then in North 
America and Europe, and since then repeatedly in 
Europe, Asia, America, Africa, and Oceania. Several 
claims to have isolated classical A strains have been 
published since 1947 (Nagler ef al., 1949; van Rooyen 
et al., 1949; Ward and Eddy, 1950; Hilleman ef al., 
1950), but certain evidence suggests that these should 
be received with caution. In 1944 it was pointed out 
(Andrewes ef al.) that influenza virus could easily 
turn up as a laboratory contaminant or “ pick-up.” This 
danger still does not seem to be sufficiently appreciated, 
and is ignored, or at any rate not mentioned, by the 
workers just quoted. In earlier ‘years of work on influ- 
enza the virus strain most widely current in European 


laboratories was ws, and the strains 


“ isolated” under 
suspicious circumstances were mostly indistinguishable 
from WS. Recently PR8 has been the laboratory strain 
almost universally studied, and the A strains isolated 

— 1947 have mainly been ‘identical, or. almost so, 

PR8. 

"ee is no a priori reason why strains antigenically 
very close to WS or PR8 should not keep turning up 
anew, nor is it a light matter to cast doubt on the 
findings of serious workers. Reasons for suspecting 
“ pick-ups” must therefore be extremely cogent to be 
publicly discussed. They are as follows. During the 


decade (1937-46), when PR8-like strains were dominant . 


all over the world so far as we know, they were never 
pathogenic ‘or mice on first isolation but had to be 
adapted by several serial passages to infect that animal 
visibly. This was so whether primary isolation was in 
ferrets or eggs. Further, they were all serologically 
related to PR8 but hardly ever identical with it. Now 
that such strains have been generally supplanted as 
causes of human influenza by A-primes, the exceptional 
A strains described as appearing have all shown two 
remarkable characteristics. We have had an opportunity 
of examining most of the strains described, and have 
found that they are pathogenic for mice without need 
for any adaptation, and that they are antigenically and 
in other ways indistinguishable from PR8 or other strains 


‘currently under study in the same laboratory. In one 


instance such a PR8-like strain was found to differ to a 
minor degree from our own PR8 but to be indistinguish- 
able from the slightly different substrain of PR8 carried 
in the laboratory concerned. 

In this connexion the term “ pathogenic for mice” 
needs to be defined. Some strains, especially of B, will 
kill mice when high-titre allantoic fluids are inoculated 
intranasally, but serial passage in mice is hard to achieve. 
Also, some A-prime strains will produce minor lung 
lesions in mice without prior mouse passage, but will 
not kill. Primarily mouse-pathogenic, viruses, as we 
use the term now, are those which kill mice after intra- 
nasal inoculation both at first inoculation and regularly 
on further mouse passage. 

A third possibly useful criterion is now available to 
distinguish between a “laboratory strain” and a “ wild 
strain.” All recently isolated A-prime strains examined 
show, on dark-ground microscopy or electron micro- 
graphy of chick embryonic fluids, numerous filamentous 
forms. Laboratory-adapted strains such as PR8 show 
under comparable conditions almost wholly spherical 


forms ; it is, of course, true that under other conditions - 


filgments can be found in preparations of PR8. Further, 
classical A strains isolated as long ago as 1937 (Talmey) 
and 1943 (Weiss), if they have been dried and stored 
without many mouse or egg passages, also show, when 
revived and passed in eggs, largely filamentous forms. 
(This information was kindly supplied by our colleague 
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W. J. Elford.) On the other hand, all the classical A 
strains “ isolated ” since 1947 have shown predominantly 
round forms, as do laboratory strains. 

Finally, wherever a careful examination has been made 
it has been possible to show that recently isolated influ- 
enza A strains are in the O phase (Burnet and Bull, 1943). 
The laboratory strains PR8 and WS are in the D phase. 
We have not seen any example of a recently isolated 
PR8- or WS-like strain in the O phase. 

Laboratory “ pick-ups ” of influenza viruses have been 
proved to occur. They are a menace also to workers 
with neurotropic viruses. Workers with foot-and-mouth 
disease prefer to work with one strain at a time to avoid 
risk of inadvertently supplanting one type by another. 
There seems no justification, therefore, for ignoring the 
danger in the influenza field. It seems to us far easi 


to believe that “ pick-ups” explain the few recent isola- 


tions of classical A strains than to imagine that these 
are genuine. For, if they are so, there is the treble 
coincidence that all are antigenically like currently used 
laboretory strains, all are primarily pathogenic for mice, 
and all exist predominantly as spherical forms. 

The danger needs to be appreciated now, for nowadays 
many influenza viruses are studied after as few passages 
as possible following isolation and without mouse- 
adaptation; they may fail, therefore, to acquire the 
stigmata of a laboratory strain. If they turn up as 
contaminations their illegitimate origins will be harder 
to trace than in similar occurrences in the past. 


Discussion 
With every epidemic of influenza we seem to learn a 
little more of its ways. The epidemic of 1950-1 followed 
some earlier precedents in one respect : minor outbreaks 
in Scandinavia in the early summer of 1950 preceded 
a larger epidemic in the same area in the following 
autumn. On this occasion it was possible to obtain virus 


' from the precursor as well as the bigger epidemic and | 


to show that they were serologically identical. It is hard 
to escape the inference that virus had been latent in the 
area in the months between June and October, when its 
presence could not be detected. 

Once activated, in October, influenza apparently 
spread to neighbouring countries—the Low Countries, 
Germany, Finland, Iceland, and probably Britain. Its 
almost simultaneous apparently multi-focal origin in 
Scandinavia recalls Magrassi’s description of the begin- 
nings of the 1949 epidemic in Sardinia (Magrassi, 1949). 
The Scandinavian virus was an A-prime, but had special 
serological characters permitting its recognition. A 


separate focus of infection with a similar virus may. 


have appeared in Southern Ireland. These two areas 
of apparent activation of dormant viruses occtrred on 
the fringes of the 1949 epidemic, for both Sweden and 
Ireland were just touched in that year but not seriously 
affected. We have elsewhere discussed possible reasons 
why outbreaks might logically be expected to start on 
the fringes of previous epidemic areas (Andrewes, 1951). 

\ While the Scandinavian virus, especially in its coun- 
- tries of origin, caused negligible mortality, the behaviour 
of influenza elsewhere was more disturbing. The out- 
break in Liverpool ‘in December, 1950, caused a rather 
high mortality amongst old people; it appeared almost 
simultaneously in Belfast. Strains from Belfast and 
Liverpool, though A-primes, were readily distinguished 
serologically from the Scandinavian viruses. Viruses 


identical with them were obtained from France, and all 


along the Mediterranean from Spain to Israel. Viruses 
of both subtypes occurred in Ireland, England, Holland, 
and Italy : attack from two directions seems to have 
occurred in those countries. 

An.unexpected finding was antigenic identity between 
the Liverpool—Mediterranean subtype of virus and 
several strains from an outbreak in South Africa occur- 
ring in July-August, 1950. One strain from Australia 
obtained in the same period was also identical. The 
possibility therefore arises that spread had occurred from 


' the epidemic in the 1950 southern hemisphere winter 


across the Equator to the Mediterranean and to Britain. 
This is made somewhat more probable since inter- 
mediately both in time and in space there was influenza 
in Spanish and French Guiana, Nigeria, and the 
Cameroons in September and October, and in French 
equatorial Africa in November (Freyche and Klimt, 
1951). However, before this question can be settled we 
require to know more about the Q-phase viruses from 
Capetown and Australia ; these aré now under study. - 

A surprising feature is that spread has seemed to be 


directly geographical, rather than along main lines of 


communication. One would hardly have expected virus 
from South Africa to come north via West Africa and 
along the length of the Mediterranean when sea commu- 
nications direct to northern Europe are so considerable. 
Again, spread from Europe seems to have occurred 
across the Atlantic, first involving the nearest area, 
Newfoundland, and then Canada. Similar “ geographi- 
cal spreads” were noted also within Ireland, England, 
and Holland, in circumstances where movement of traffic 


was not very great. 


The finding of P and Q strains and their apparent 
interconvertibility in the laboratory has raised a number 
of interesting possibilities. The lability of influenza 
viruses is well known, and it is tempting to suppose that 
the change of P to Q phase represents an adaptive 
response of the virus to an immune population. How- 
ever, much more study of the phenomenon is required 
before its significance outside the laboratory can he 
assessed. In particular, attention will be directed to 
observing whether, as in the present epidemic, Q strains 
are particularly common in mild summer outbreaks, and 
whether P strains are generally associated with more 
severe outbreaks than Q strains. From the practical 
point of view it appears that P strains function as better 
antigens than Q strains in animal tests ; the possibility 
of their greater suitability in influenza vaccines is now 
under study. 


Summary 


An account is given of some important aspects of the 
epidemiology of influenza in 1950-1. Two apparent types 
of origin of the 1950-1 influenza epidemic were distin- 
guished. (a) Activation of latent influenza in Scandinavia 
following an earlier/summer outbreak. (65) Introduction of 
infection from without, possibly from the southern hemi- 
sphere, followed by rapid spread. 

The causal strains of the 1950-1 outbreaks were sero- 
logically A-primes which were related to but distinguish- 
able from previously isolated (1947-9) strains. Two 
serological subtypes were recognized—the “ Scandinavian ” 
and “ Liverpool.” 

Both P and Q phase viruses (van der Veen and Mulder) 
were found among the strains isolated. Laboratory ¢ —— 
ments suggest that the two may be interconvertible 
of one virus. The association in 1950-1 of Q strains with 
the first type and P strains with the second type of origin 
of influenza epidemics’ (described above) is noted. 
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SPREAD OF INFLUENZA 


Tourn, 927 


The reported claims of recent isolations of classical 
influenza virus A strains are considered. The evidence 
‘suggests that these claims should be viewed with great 


caution. 


preparing immune ferret sera and Mr. E. Owen for his most 
valuable technical assistance. 
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RELATION OF ADRENAL CORTICAL 


FUNCTION TO SCURVY IN 
GUINEA-PIGS 
PRELIMINARY EXPERIMENTS 
BY 


B. E. CLAYTON, Ph.D., M.B., Ch.B.* 
AND 


F. T. G. PRUNTY; M.A., M.D., F.R.C.P. 


(From the Department of Chemical Pathology, St. Thomas's 
Hospital Medical School) 


It has been known for many years that the adrenal 
gland contains a very high concentration of ascorbic 
acid (Szent-Gyérgyi, 1928), and more recently the 
increasing amount of information on adrenal steroids 
has centred interest on the relationship between ascorbic 
acid and adrenal steroid metabolism. 

Following the: work of Sayers et al. (1944, 1946) it 
has become well. known that pituitary adrenocortico- 
trophic hormone, which stimulates the release of adrenal 
steroids, also causes a fall in adrenal ascorbic acid. This 
is true for the rat, which can synthesize ascorbic acid, 
and for the guinea-pig, which is unable to do so 
(Sayers et al., 1946 ; Long, 1947a, 1947b) and therefore 
is dependent upon an adequate dietary intake. In the 
absence of ascorbic acid the guinea-pig develops scurvy 
with all its well-known manifestations (Bessey et al., 
1934). 

The present investigation was undertaken to determine 
the effect of scurvy on urinary 17-ketosteroid excretion. 


*Holden Research Fellow. 


These excretory products are generally thought to arise 
from the adrenal cortex and, to a less extent, from the 
testes in the male (Fraser et al., 1941). 
have also been made on the effect of A.C.T.H. and corti- 
sone in scorbutic guinea-pigs, with particular reference 
to the effect on development of symptoms and the excre- 
tion of 17-ketosteroids. 


7-Ketosteroid During Scurvy 
Methods ; 
Male and female guinea-pigs of varying weights (300 


. to 590 g.) obtained from two registered breeders were 


kept in groups of two or three in metabolism cages. 
They were maintained on the scorbutic diet described 
by Harris and Ray (1932), which was supplemented by 
cabbage ad lib. where healthy pigs were required. Tap- 
water and the scorbutic diet were supplied ad lib. but 
the amount eaten each day was usually measured. ‘Body 
weights were determined daily. 


Daily, 24-hour specimens of urine were collected over 


concentrated A.R. hydrochloric acid, except on Sundays. 
Urinary 17-ketosteroids' were determined at frequent 
intervals. After acid hydrolysis and carbon tetrachloride 
extraction, the Zimmerman reaction as described by. 
Callow et al. (1938) was carried out, and a colour correc- 
tion was finally applied according to Talbot et al. (1942). 
Of each group of animals one was killed when moribund 
and the organs were sectioned. All animals were 
examined at death, and the diagnosis of scurvy was 
confirmed. In some healthy and scorbutic animals the 
ascorbic acid content of the adrenal glands was deter- 
mined by the method of Roe and Kuether (1943). 


Results - 

In normal. male and female guinea-pigs the daily 17- 

ketoSteroid excretion varied between 0.09 and 0.30 mg./ 
24 hours. \ 

In Table I a series of results is given for four separate 

groups of animals. This shows the daily average body 


weight in grammes, and the average 17-ketosteroid excre- 


tion in milligrams per 24 hours. In addition, for group I, 
details of daily food and daily urine volume are given. 
In Table II the day on which a fall inebody weight began 
and the day of death are given. 

1. All animals showed a fall in body weight beginning 
on the 9th to the 15th day after. —— the scorbutic 
diet. 

2. The daily food intake began to fall rapidly about 
the 12th to the 16th day after the scorbutic diet began. 

3. Death from scurvy occurred in all animals on the 
21st to the 29th day of the experiment. : 

4. In all groups of animals the urinary 17-ketosteroid 
excretion showed a gradual but definite increase of vary- 


ing degree as the animals became scorbutic, and excre-_ 


tion reached a peak in the terminal phases. 
5. When not required for histological examination the 


‘right adrenal gland was weighed to the nearest 0.1 mg. 


Scorbutic glands showed an increase in weight over 
glands from healthy pigs, and the mean ratio of right 
adrenal gland (mg.) to body weight (g.) was 0.40+0.03. 
Corresponding figures for healthy pigs are 0,30+0,03. 

6. The ascorbic acid content of the adrenal glands of 
healthy pigs. varied between 106 and 164 mg./100 g. 
adrenal tissue. Ascorbic acid was not detected chemi- 
cally in the glands ef grossly scorbutic animals, neither 
could it be demonstrated histologically. . 


Observations 
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Taste L—I7-Ketosteroid Excretion During Untreated Scurvy 


G I: Experiment I Group II: Experiment II | Group III: Experiment II1| Gp. TV: Experiment IV 
fei Female Pigs) (3 Male rigs) (2 Female Pigs) (2 Male Pigs) 
Day of Average 
Diet Experi-| Average Average Average 17-Keto- Average Average Average Average 
t in Vol in Excretion in Ww Excretion in Weight Excretion in Weight Excretion in 
in g. g./24 hr. ml./24 hr. | mg./24 hr. in g. mg./24 hr in g. mg,/24 hr. in g. mg./24 hr. 
Scorbutic diet 1 , 4850 0-200 
+cabbage| 2 521-5 50-0 0-100 302-5 0-119 350-0 0-098 
ad lib. 
Scorbutic diet 1 $21-5 451-0 0-300 281-5 0-076 336-5 
2 24 ; 442-0 337-0 326-0 
3 455-0 24 0-176 437-0 347-5 364-0 
4 439-5 23 10 435-5 0-300 357-0 382-0 0-198 
5 465-0 7 434-0 321-5 
6 496°5 45 12 0-119 426°5 * 
7 487-5 42 16 377-5 
8 494-0 43 il 0-204 426-0 0-360 353-5 0-187 380-5 0-148 
9 27 12 421-5 358-0 4 . 396-5 
10 484-5 27 12 419-0 349-5 402-0 
il 502-5 43 13 418-0 0-300 341-5 390-5 0-238 
12 496-0 42 9 0-119 414-0 337-5 
13 502-0 34 9 0 371-5 \ 
> 14 504-0 32 11 0-470 352-5 
' 15 493-0 33 il 379-0 342-5 . 331-0 
16 26 7 377-5 0-650 339-5 0-336 318-0 0-418 
17 464-5 26 7 375-0 320-5 316°5 0-413 
18 466-0 10 6 0-192 359-0 0-680 322-5 * 0-320 “0 0-505 
19 452-5 ll 4 340- 0-880 3070 
20 434-5 7 17 0-350 321-5 
21 422-5 6 6 285°5 0-650 254-0 0-265 265-0 0-485 
(2 dead) (dead) 
P. 22 398-0 4 8 0-390 247-0 0-960 259-5 0-630 
23 3 242-0 
24 346-0 3 2 0-740 221-0 , 0-685 
25 344-5 3 3 208-5 1 
(dead) 
26 327-5 2 1 0-700 
27 309-0 3 1 0-945 
28 288-5 1 3 0-785 
29 275-5 1 1 0-640 
(dead) 


Taste Il.—influence of Cortisone and A.C.T.H. on Fall in Body 
Weight, Survival Time, and Adrenal Weight in Scurvy 


Day of Day of : Ratio of 
Weight | Experiment} Death or | Right Right 
Treatment in g. on which Day of | Adrenal} Adrenal 
inning | Fallin Body; Killing | Weight | Weight (mg.) 
of Weight When in mg. to Body 
Experiment} Begins | Moribund Weight (g.)* 
None: healthy 2148 0-37 
542 1560 0-23 
0-38 
655 188-2 0-29 
¢ 3 = 90-7 0-28 
328 76-2 0-23 
Scorbutic diet : 12 21 202-8 0-34 
no treatment 425 11 21 
415 12 22 
540 15 29 208-4 0-39 
500 13 29 
435 12 21 121-4 0-25 
320 It 21 127-7 0-39 
305 9 25 
300 9 25 182-9 0-52 
38 ‘ 15 27 282-4 0-47 
45 15 27 326-4 0-50 
395 15 28 146-5 0-32 
320 15° 28 184-8 0-47 
mg. 
sone daily 345 17 24 125-1 0-36 
445 17 24 
415 14 22 118-5 0-29 
380 14 21 
Scorbutic diet : 620 12 22 172-2 0-28 
20mg.corti-| 485 12 21 139-7 0:29 
sone daily 
tic diet: 385 10 22 259-0 - 0-67 
340 11 18 186-6 0-54 
20 
Scorbutic diet: 710 15 27 311-5 0-44 
A.C.T.H 585 17 27 285-5 0:47 
10 mg. daily 


* Body weight is the maximum recorded during the experiment prior to 
A.C.T.H. or cortisone treatment. 


Effect of A.C.T.H. and Cortisone 


Method 

A.C.T.H. or cortisone administration was begun at the 
same time as the scorbutic diet. A.C.T.H. in physio- 
logical saline was administered daily to two groups of 
pigs (male). The first group received the equivalent 
of 10 mg. La—1—A (Armour’s unit) as four subcutaneous 
injections daily at two-hour intervals.' The second 
group received 20 mg. daily as eight subcutaneous 
injections at hourly intervals.  Cortisone acetate 
(Merck’s suspension) was given to male and female 
animals as one daily subcutaneous injection of 5 or 
20 mg. Daily body weight, urine volume, and food 
intake were measured; and 17-ketosteromis were deter- 
mined at frequent intervals. 


Results 
1. All animals showed a fall in body weight and sub- 
sequently died with manifestations of scurvy (Table II). 
Applying a “t” test for the day on which the fall in body 
weight began, the 95% confidence limits for the mean 
difference are —5.012 or +1.578—that is, it is unlikely 
that treatment increased the time of the first loss of 
weight by more than five days or decreased it by more 
than one and a half days. The 95% confidence limits 
for the mean difference in survival time are — 3.019 and 
+ 5.019, so that, similarly, it was unlikely that treatment 
increased the survival time by more than three days, or 
decreased\it by more than five days. No definite anti- 
scorbutic effect has therefore been demonstrated. 
2. Food intake began to fall at the same time as in 
untreated scorbutic controls, 
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3. Preliminary experiments suggested that daily corti- 
sone in a dosage of 5 mg. suppressed the endogenous 
urinary 17-ketosteroid excretion. The results are sum- 
marized in Table LII, and, though not suitable for statis- 


TABLE III.—Effect of 5 mg. Daily Cortisone on 17-Ketosteroid 
Excretion 


Healthy Females |scorbutic Females | Scorbutic Females! Scorbutic Males 


2 0-210 8 0-181 2 0-090 4 0-1 
6 0-320 il 0-102 5 0-125 7 0-216 
13 0-365 14 0-340 8 0-150 10 0-175 
21 0-335 17 0-370 il 0-130 13 0-121 
0-385 19 0-240 14 0-113 17 0- 
27 0-453 22 0-440 17 0-232 20 0-248 
24 0-390 | 19 0-219 22 0-092 
26 0-456 21 0-119 24 0-261 
28 0-655 


Results are given in mg. per animal per day, in groups of two. 


tical analysis, they are very suggestive. A daily dosage 
of 20 mg. raised the excretion to about 1 mg. in control 
and scorbutic pigs. Sprague ef al. (1950) suggested that 
17-ketosteroids which appear in the urine during corti- 
sone administration are largely derived from adminis- 
tered cortisone. 

The findings with A.C.T.H. were inconclusive. During 
the first 15 days or so of the scorbutic diet a response 
to A.C.T.H. undoubtedly occurred, but without a large 


number of experiments it will not be possible to tell 


whether the grossly ascorbic-acid-dep'eted animals are 
responding to A.C.T.H., as the high urinary 17- 
ketosteroid excretion may merely be the normal response 
to acute advancing scurvy. Experiments are in progress 
to try to determine whether the grossly depleted adrenal 
gland can respond to stimulation by A.C.T.H. It is 
interesting to note, however, that the highest 17- 
ketosteroid excretion yet found—1.7 mg. in 24 hours— 
occurred in scorbutic animals receiving daily A.C.T.H. 
For comparison, it is interesting to note that_healthy 
animals excreted 0.7 mg./24 hours after four’ days on 
10 mg. A.C.T.H. daily in divided doses; with a daily 
dosage of 20 mg. A.C.T.H., excretion varied between 0.8 
and 1.2 mg./24 hours. 3 

4. The administration of cortisone prevented the 
increase in weight of the adrenal glands normally found 
in scurvy, and the mean ratio of right adrenal weight 
(mg.) to body weight (g.) was 0.30+0.02. A.C.T.H.- 
treated animals had enlarged glands with a mean ratio 
of 0.5+0.05. 

5. Histological examination of liver, spleen, kidney, 
wrist-joint, and ankle-joint revealed no significant differ- 
ences between A.C.T.H.- or cortisone-treated and un- 
treated scorbutic animals. No ascorbic acid could be 
demonstrated histologically in the adrenal glands of 
treated scorbutic pigs. 


° Discussion 
In a long series of papers, Giroud ef al. (1939, 1940a, 
1940b, 1940c) have concluded that ascorbic acid favours 
the production of adrenal cortical . hormones and 
improves their utilization. They consider that a suffi- 
ciency of vitamin C is necessary for the secretion of 
cortical hormones, that a fall in vitamin C is accom- 


panied by a fall in the suprarenal functional capacity, 


and that vitamin°C and the cortical steroids are used 
simultaneously. The evidence that the concentrations of 


‘steroids and vitamin C in adrenal glands | paralleled each 


other was based, for the steroids, on biological assay. 
In this assay the partial contraction of chromatophores 
in certain fish was considered a specific response to 
cortical steroids. This is, of course, open to question, 
and no urinary steroid determinations were carried out. 
They lay much stress on their considered opinion that 
the symptoms of scurvy in guinea-pigs are similar to 
those of adrenal insufficiency, and that both conditions 
show disturbances of water, salt, carbohydrate, and pro- 
tein metabolism. After the administration of cortical 
‘extract they claimed survival of, scorbutic pigs for 40 _ 
instead of 28 days, though, apart from less apathy and 
muscle atrophy, morphological differences were not 
evident. 

Later it was concluded by Schaffenburg ef al. (1950) 
that cortisone inhibited many of the manifestations of 
scurvy in the guinea-pig. Their experiments were con- 
tinued for only 21 days, but during that time body 
weight was maintained, joints remained mostly normal, 
and haemorrhage was less severe. Hyman ef al, (1950) 
reported similar findings with 25 mg. A.C.T.H: daily 
and 12.5 mg. cortisone daily, but added a footnote to 
the effect that the protective effect might not be apparent 
owing to a “toxic” effect of these substances. They 
also claimed an increased survival time in A.C.T.HL- 
treated pigs. _Qn the other hand, during a study of 
wound-healing in normal and scorbutic pigs, Upton and 
Coon (1951) investigated the effects of A.C.T.H. and 
cortisone in scurvy, but they could obtain no conclusive _ 
evidence of any effect on growth rate, nutrition, or 
degree of haemorrhage. Our results are in accord with 
the view of these authors, since they lend no support 
to the idea that A.C.T.H., or cortisone in dosage of 5 
or 20 mg. daily, can alleviate the development of 
scorbutic symptoms in these animals, and therefore they 
do not form a substitute for vitamin -C. 


_ Dugal and Thérien (1949) showed that the typical 
enlargement of the adrenals which occurs in response to 
the stress of cold in rats and in guinea-pigs can be 
completely prevented by large doses of ascorbic acid. 
They thought that ascorbic acid apparently played a 
compensatory part rather similar to that of one of the 
adrenal hormones. Sayers and Sayers (1947) had already 
shown that if adrenal cortical extract was administered 
to rats immediately before a stress, then the enhanced 
adrenal activity such as normally occurs is suppressed. 
On the other hand, the development of scurvy itself may 
be considered a “ stress situation,” since adrenal enlarge-- 
ment occurs, as we have shown in confirmation of the. 
earlier work of LaMer and Campbell (1920). That this 
is prevented by cortisone is established in our experi- 
ments and was also noted by Schaffenburg et al. 
(1950). 

It has been suggested by Sayers et al. (1946) that 
changes in ascorbic acid and cholesterol produced by . 
A.C.T.H. are associated with the formation and release 
of adrenal steroids. Long (1947b) has suggested that 
ascorbic acid may be directly concerned with the forma- 
tion of adrenal steroids, or may merely be one of a 
series of metabolic changes associated with increased 


‘secretion by the gland. He described an experiment in 


which A.C.T.H. was administered to scorbutic guinea- 
pigs. -Though it produced no further fall in adrenal 
ascorbic acid, there was a fall in cholesterol and the 
development of lymphopenia, so that a release of cortical 
hormones had apparently taken place. Jailer and Boas 
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(1950) found no change in the ascorbic acid content 
of chick adrenals even though corticosteroids were 
released. 

While our experiments were in progress Nadel and 
Schneider (1951) reported that the “ formaldehydo- 
genic substances” in guinea-pig urine showed a five- 
fold increase in the later stages of scurvy. 


A.C.T.H. can produce a fall in the level of circulating — 


eosinophils in scorbutic animals, as shown by Eisenstein 
and Shank (1951). From this, and the fact that scurvy 
is accompanied by adrenal hypertrophy, they concluded 
that ascorbic acid was not essential for adrenal function 
and not directly concerned in the formation and release 
of 11-oxysteroids. 

Our experiments seem to confirm an increase of 
adrenal cortical activity in scurvy as judged by adrenal 
hypertrophy, and an increase of cortical hormone from 
the increase of 17-ketosteroid excretion. Both of these 


changes are reversible by cortisone, although this has no . 


effect on the disease. A.C:T.H. is capable of causing 
additional hypertrophy. The 17-ketosteroid excretion is 
certainly increased during the earlier stages of the devel- 
opment of scurvy, but in the fully scorbutic animal, 
even in the absence of exogenous A.C.T.H., it appears 
to be nearly maximal.. A much larger number of 
observations must be made before it is definitely estab- 
lished whether the output of these substances is signifi- 
cantly increased under these conditions by A.C.T.H. The 
balance of evidence favours the view that adrenal 
cortical activity is increased in scurvy, and can be further 
increased, in the absence of vitamin C, by A.C.T.H. 


Summary 
Guinea-pigs placed on a scorbutic diet showed a gradual 
well-marked increase of varying extent in urinary 17- 
ketosteroid excretion. This reached a peak in the terminal 
Daily administration of A.C.T.H. and cortisone failed to 
influence the fall in body weight and subsequent death of 
the animals on a scorbutic diet. Such animals showed simi- 
lar manifestations of scurvy as untreated scorbutic controls. 


We are grateful for the statistical assistance given us by Mr. P. 
Armitage, of the M.R.C. Statistical Unit; for histological assis- 
tance from Dr. H. E. M. Kay; and for technical assistance from 
Miss J. Hammant, Mr. A. E. Clark, and Mr. R. J. Hurst. 
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PREPARATION OF CLEAN CHEMICAL 
SOLUTIONS 


WITH SPECIAL REFERENCE TO RADIOACTIVE 
PHOSPHORUS SOLUTIONS FOR 
CLINICAL USE 


BY 
G. E. HARRISON, Ph.D., F.Inst.P. 
A W. H. A. RAYMOND 


(From the Medical Research Council Radiobiological 
Research Unit, Harwell) 


\ 


In the application of radioactive isotopes to biological 
studies the preparation of clean solutions is a matter of 
considerable importance Especially is this the case in 
the medical use of radioactive isotopes, for, in addition 


to the possible unsuspected localization of the particulate © 


material .after injection (see the following article by 
Lamerton and Harriss), there is the further complication 
of the uncertainty of the dosage delivered to a particular 
organ. Indeed, this very effect may account for some of 
the wide variations in the dose required to produce a 


given biological change reported in the literature—varia- , 


tions which are commonly attributed to differences in the 


biological sensitivity of a particular organ in different. — 


individuals.. There is also the obvious physical compli- 
cation that the realization of standard solutions of a 
radioactive isotope is greatly cemplicated if part of the 
activity is in a non-exchangeable, particulate form. 
The present experiments were carried out on radip- 
active phosphate solutions as prepared at Harwell for 
clinical use. It should be noted, however, that the 
methods employed are of general application and are 


likely to be effective in all cases in which a high degree . 


of cleanliness of a preparation is of importance. 

In the dispensing of radioactive phosphate solutions 
for clinical use the inactive carrier is isotonic saline 
(0.9 g. NaCl %) buffered to pH 7 with sodium phosphate 
containing 1 mg. P/ml. A small aliquot of carrier-free 
radioactive phosphoric acid is then added to a measured 
volume of the buffered saline in a “ pyrex” ampoule, 
to give an activity of about 1 mc./ml. As the phos- 
phorus content of the mixture is practically the same 
as that of the carrier, the ratio of P*?/P*! in this 
solution is about 3 x 10-§. The ampoule is sealed 


and then autoclaved at 20 Ib./sq. in. (1.4 kg./cm.*) pres- / | 


sure (temperature 126°C.) for 20 minutes. Specimens 


‘of phosphate solution prepared by the methods in use 
to the end of 1950 were faintly hazy, and on centrifuga’ 


tion at 2,570 r.p.m. for 15 minutes up to 50% of the 
activity could be removed in the centrifugate. When 
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freshly distilled water was used to prepare the phosphate 
solution it was still far from clear. This result prompted 
a complete overhaul of the dispensing procedure, includ- 


‘ing the state of cleanliness of the glassware and the 


preparation of the buffered saline. 

The fact that a considerable fraction of the activity 
is removed with the cetffrifugate suggests that the latter 
has taken up the phosphate in a non-exchangeable form. 
This result could be produced by bacterial contamina- 
tion, by the presence of inorganic particulate mattér, 
or by the presence of organic substances which can lead 
to aggregation of phosphate in a non-exchangeable form. 
At the moment we do not know the relative importance 
of each of these factors in the present case. It is assumed 


_ that the P*? is not specifically absorbed, but experiments 


to check this are to be made. 


Testing and Cleaning of the Solutions 


It was decided, therefore, that in the preparation of 
the phosphate solutions precautions should be taken. to 
minimize (a) bacterial contamination, (b) particulate 
matter, and (c) organic substances. 

From the point of view of each of these three factors 
it is important that all glassware should be specially 
cleaned immediately before use, avoiding organic clean- 
ing agents, and that in making up the solutions only 
distilled water drawn directly from the still should be 

To test the solutions for particulate matter sealed 
ampoules were examined by transverse illumination. 
For this purpose an incandescent lamp, fitted in a metal 
box with converging lens and diaphragm, was used as 


a light source to give a narrow beam which was made 


to traverse the solution. The apparatus was enclosed 


in a dark-box or placed in a dark-room and the particu- 


late matter was then viewed at an angle to the beam, 
using a low-powered microscope or simple lens. This 
familiar method of transverse illumination, while giving 
a somewhat severe test of particulate contamination— 
since all particles, even those of submicroscopic size, 
can produce images—was found with suitable compara- 


tive standards to give a simple and reliable qualitative 


test of the general cleanliness of a solution. An impor- 
tant advantage of this method of examination is that 
there is no need to open the pyrex ampoule. 

When sealed ampoules containing radioactive phos- 
phate solutions prepared before the introduction of the 
special precautions were examined in this way they 
showed considerable particulation, the particles vary- 
ing from those settling fairly rapidly to those showing 
Brownian movement. 

With ordinary chemical methods of cleaning the glass, 
it was found that considerable particulate contamination 


‘was observed even with samples of distilled water drawn 


straight from the still, and it appeared that such methods 
were quite ineffective for removing dust and siliceous 
matter adhering to the interior of the ampoulé. This 
result can readily be verified if a glass tube cleaned 
with nitric acid and then washed freely in distilled water 
is allowed to drain. Particulate matter adhering to the 
walls is immediately obvious. This result led to the 
following method of cleaning pyrex ampoules before 
filling with the radioactive solution. It is recommended 
in all cases where clean dust-free glassware is essential 
and, as is often the case, it is impossible to introduce a 
mechanical aid such as a brush or scrubber. 


- Method of Cleaning Pyrex Glass Ampoules 
‘For the reasons already stated the use of detergents 
was avoided. A few grammes of powdered glass were 


inserted into the ampoule and concentrated nitric acid - 


was added. The interior of the glassware was then 
thoroughly washed with this mixture, using a rapid 
rotary motion to ensure that full mechanical action of 
the powdered glass was obtained. The acid mixture 


was warmed to about 50°C. and then poured off and — 


the container thoroughly washed out with tap-water fed 
into the inverted ampoule by means of a narrow glass 
tube for three to four minutes. This method of washing 
in an inverted position by means of a continuous jet 


of water is important. With the ampoule still inyerted 


it was washed for a similar time with a jet of distilled 
water drawn freshly from the still. Finally, the ampoule 
was rinsed three times with water running direct from 
the still and then Ged. 
with a rubber cap. 

The ampoule was by transverse 
tion. A successful cleansing resulted in practically no 
particulate material being observed on transverse illumi- 


nation—that is, a uniformly dark ground. Such an. 


ampoule was regarded as clean, and after emptying out 
the water was sealed with a rubber cap for immediate 
use. 

It is interesting to note that other types of glassware, 
including soda-glass and “ phoenix ” glass, when cleaned 
in this way and filled with freshly distilled water showed 
no appreciable particulate contamination. 


Preperation of Inactive Phosphate Buffer and 
‘ Isotonic Saline 
In order to examine the particulate cpatinntteatiin 
introduced by the saline and the phosphate buffer in 
initial experiments the two solutions were prepared 
separately. 


Freshly prepared analar salt solutions made up in 


clean glassware with distilled water drawn straight from 
the still always showed some particulate contamination, 
due, no doubt, to foreign insoluble material in the analar 
salts. To overcome this difficulty the following pro- 
cedure was adopted. 

The saline and buffer phosphate solutions were trans- 
ferred to clean flasks and separately refluxed for 30 
minutes to facilitate coagulation of insoluble material. 
The cooled solutions were then poured into clean centri- 
fuge tubes, which were closed with a flexible rubber cap 
and spun at 2,500 r.p.m. in a large centrifuge (arm radius, 
13 cm.) for 15 minutes. The upper half of the super- 
natant was then carefully siphoned off through a clean 
narrow-bore tube into.a clean spherical flask. This 
procedure ‘was found to give solutions which on trans- 
verse illumination were noticeably superior to the 
aqueous solutions Prepargs by dissolving the salts 
directly. 

In the case of the phosghate buffer solutions which 
were prepared from analar disodium and mono-sodium 
phosphates, even after centrifugation it was found that 
the solutions on examination by transverse illumination 
always showed an opalescence due to a high concentra- 
tion ‘of very small particles. The possible contami- 
nants in the analar salt suggested that this suspension 
might.be’ due to an insoluble phosphate, but upon 


/ 


50). 
A, 
mb, 
199. 
42). 
iol., 
| 
j 
‘ 
cal 
of 
in 
ion 
ate 
ion 
a 
| 
ent. 
the 
ip- 
are 
ree 
ns 
ine 
ate 
ree =. 
le, 3 
me 
za! 
en 


932 Ocr. 20, 1951 


PREPARATION OF CLEAN CHEMICAL SOLUTIONS 


unchanged. Attempts to obtain solutions free from these 


small particles were without success, and accordingly. 


we abandoned the use of analar phosphates in favour 
of the following preparation in which “specpure” 

- Na,CO, was dissolved in analar orthophosphoric acid. 
’ 0.29 g. of the “specpure” carbonate was dissolved in 
distilled water drawn direct from the still. To this 
0.32 g. of analar orthophosphoric acid was slowly added 
and the solution made up to 100 ml., so giving a phos- 
phate buffer of pH 7 containing 1 mg. P per ml. ; 0.9 g. 
NaCl was then added. The.resulting solution was then 
refluxed and centrifuged as before. The degree of 
opalescence was less than in the previous case, and this 
procedure gave the cleanest buffered saline solution 
obtained. 

. The whole procedure was carried out in a a still atmo- 
sphere as free from dust as possible. A measured small 
volume of phosphoric acid containing P*? was added 
to a suitable aliquot of the buffered saline solution in a 
clean ampoule, and the latter was then sealed and auto- 
claved as soon as possible. It is to be noted that the 
method of preparation described reduces the possibility 
of bacterial infection to a minimum while avoiding the 
wather serious complication of total aseptic conditions. 


Results 


The ampoule was opened and the A-particle activity 
of the uniformly mixed solution was compared with 
that of the supernatant solution after centrifuging at 
2,500 r.p.m. for 20 minutes. This comparison was made 
with a standard “M6” liquid counter and also with 
differential B-particle ionization chambers, whereby the 
difference between the activity of the uniform solution 
and the supernatant was measured directly. ' 


The results of tests on five different samples are tabu- 
lated below. 


Ratio of A Mixed 
Sample No. Solution to of the Supernatant 
1-017 
X2 1-015 
+3 
44 1-012 
+5 1-015 


X, by counting technique. +, by ionization chambers. 


It is concluded that the difference between the activity 
of the uniformly mixed solutions and the supernatant 
when the present procedure is carried out can be reduced 
to less than 2%. 

It is not clear how far the results would be affected 
by changes in the carrier content of the solution. This 
important point is to be investigated. 


The World Health Organization reports that the incidence 
of poliomyelitis was higher ingAustralia, the Belgian Congo, 
and the Netherlands than in the- corresponding weeks in 
1949 and 1950. In Switzerland, too, the incidence was 
higher; in the United States there were more cases than 
in 1950 but less than in the previous year. Austria, Canada, 
and the Western sectors of Berlin also had more cases than 
\ in the two preceding years. Scotland, Northern Ireland, and 
the German Federal Republic on the other hand reported 
fewer cases this year than in 1950 but more than in 1949; 
in France also the situation has improved since 1950, and 
England and Wales had fewer notifications than’ during the 


two preceding years. ~ 


SOME AUTORADIOGRAPHIC STUDIES 
OF NON-UNIFORM DISTRIBUTION 
OF RADIOACTIVE PHOSPHORUS 

IN TISSUES 
BY 
L. F. LAMERTON, M.Sc., Ph.D., F.Inst.P. 
AND 


E. B. HARRISS, M.Sc. 
(From the Physics Department, Royal Cancer Hospital. 
_ London, S.W.3) 


[WitH SPECIAL PLATE] 


For the purpose of estimating the dose of radiation 
received by tissues after the administration of radio- 
active isotopes, it is generally assumed that there is 
a uniform, or at least a continuous, distribution of iso- 
tope within a particular tissue or part of tissue con- 
sidered. From the cellular point of view it is unlikely 
that this assumption will ever be justified, and even from 
the macroscopic view it is well known that the distribu- 
tion of isotopes is often by no means uniform, as for 
instance in the case of iodine in the thyroid. There is 
clearly a need for a theoretical treatment of what might 


be called the “ micro-dosimetry ” of radioactive isotopes, . 


but there is also-need for further facts about the non- 
uniform distribution of isotopes in various tissues when 
administered in various ways, and for this reason the 
following observations on the non-uniform distribution 
of P*? in certain tissues are recorded. 


Distribution of P*? in Rat Tissues Following Intravenous 
and Intraperitoneal Injection 

it was found that certain autoradiographs of sections 
of rat liver and spleen following intravenous injection of 
P*? (as Na,HPO,) in normal saline prepared prior to the 
introduction of the special precautions described by Har- 
rison-and Raymond on page 930 showed by no means 
a uniform distribution of the isotope. This fact was first 
observed with contact autoradiographs of sections on 
x-ray fiim, and examples of such autoradiographs of rat- 
liver sections when the animals were killed at different 
times after injection (with 100 to 200 yc. of P**) are 
shown in Figs. 1A, 2A, and 3A (Special Plate). Similai 
appearances on the autoradiographs were found in liver 
sections of rats sacrificed as long as three weeks after 
injection. The autoradiographs of spleen tissue also 
showed a similar “ spotty” appearance, as did lung and 
bone marrow. Autoradiographs of other tissues did not 
show these local high concentrations of isotope. When, 
however, the injection was given intraperitoneally, no 
‘such spotty distribution of the isotope was evident. 
An example of an autoradiograph of a rat-liver section 
following intraperitoneal injection of the phosphate is 
given ih Fig. 4. 


Preparation of Tissues for Autoradiography 

The fixative used for the tissues giving the auto- 
radiographs of Figs. 1, 2, and 3 was 10% formaldehyde. 
10-4 sections were cut, floated from water on to slides, 
and then clamped against “ ilfex” x-ray film in a print- 
ing-frame for the required exposure time. Various 
investigations were. carried out to ensure that the 
appearances in these autoradiographs were not artifacts. 
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Different fixatives were tried, including absolute alcohol 
and acetic alcohol, but in each case the same type of 
spotty appearance in liver and spleen was observed. - 

It was realized, of course, that in the normal methods 
of preparation of tissues for autoradiography much of 
the phosphorus, particularly that in the water-soluble 
form, is lost. Since this might possibly have some 
influence on the production of local concentrations an 
attempt was made to prepare sections for contact auto- 
radiography with as little loss of P*? as possible. Various 
fixation techniques were tried, and in each case the 
liquids used in the preparation of the tissue blocks and 
sections were conserved and their activity measured by 
means of a liquid counter. Activity measurements were 
also made on weighed pieces of tissues adjacent to those 
used for blocking and sectioning so that the loss of 
activity could be determined as a percentage of the total 
activity present. In the case of liver and spleen, using 
10% formaldehyde, it was found that 70% or more of 
the activity could be lost in the fixation procedures. How- 
ever, if small pieces of tissue were taken and fixed rapidly 
in absolute alcohol (one or two hours) followed by xylol 
and embedded in paraffin wax, only 10% to 15% of the 
activity was lost. The sections were then cut and floated 
on warm mercury for transference to slides. Sections of 
rat liver prepared in this way gave contact autoradio- 
graphs showing the same type of spotty appearance 
as previously obtained, but with a higher background 
density than with the sections prepared in the normal 
way, as shown in Fig. 5. 

© 


Stripping Film Autoradiographs 

Comparison of the contact autoradiographs of spleen 
and liver with the stained sections showed no apparent 
correspondence between the positions of the high con- 
centrations and major vessels in the tissues. There also 
appeared to be no correspondence in position between 
concentrations shown on autoradiographs of serial 
sections. For further study of the location of the con- 
centrations stripping ‘film autoradiographs were made 
with the Kodak nuclear emulsion film NT2a, in 
stripping form, as described by Doniach and Pele (1950), 
Berriman, Herz, and Stevens (1950), and others. After 
exposure and development the sections were stained 
through the film with haematoxylin. Figs. 1B, 2B, and 
3B show the stripping film autoradiographs of sections 
from the blocks used for the corresponding contact 
autoradiographs. The stripping film autoradiograph in 
Fig. 3B had longer exposure than those in Figs. 1B and 
2B. It is clear from these autoradiographs that the local 
concentrations of isotope occupy a very small volume. 
In most cases it was not possible to identify any par- 
ticular histological structure underlying the concen- 
trations because of the intensity of the blackening, but 
in certain cases the concentrations could be seen to 
coincide with the sinusoids of the liver. 


Investigation of Human Tissue 


Evidence has now been obtained that, following intra- 
venous injection of P*? into a patient, the same type of 
non-uniform distribution can be found im the liver and 
spleen as was found in the rat tissues. A patient who 
had multiple secondaries arising from a shoulder sarcoma 
was given 5 mc. of P*? intravenously. He died, how- 
ever, 17 days later, and it was possible to obtain pieces 
of liver, spleen, and secopdary tumour for activity 
measurement and autoradiographic study. The activities 


of these tissues were found (using a liquid counter) to 
be : liver, 0.035 pc./g. ; spleen, 0.046 yuc./g. ; secondary 
tumour, 0.029 uc./g. . 

Although these specific activities were very low com- 
pared with those in the rat studies, any high local -con- 
centrations of isotope might still be expected to show 
up on autoradiographs. 20-» sections were cut and auto- 
radiographs were taken with various techniques. Con- 
tact autoradiographs with x-ray film showed some 
evidence of local concentrations in the spleen. Through 
the courtesy of Dr. Herz, of Messrs. Kodak Ltd., it was 
possible to obtain x-ray emulsion in a stripping: film. 
This could be applied to the section in the same way as 
the nuclear stripping film. The resolution obtainable 
was of course much below that of the thin nuclear 
emulsion, but was nevertheless much better than that 
obtained with ordinary contact autoradiographs on 
x-ray film. 

Autoradiographs of the human spleen obtained with 


the x-ray stripping film showed that a number of highly 


localized concentrations were present, as can be seen in 
-Fig. 6. In the liver a few concentrations were observed, 
but they were not so numerous as in the spleen. The 


sections of the secondary tumour showed no localized’ 


concentrations. 


Source of the Concentrations 


It is well known that if colloidal or particulate matter 
is introduced intravenously into an animal the particles 
will be taken up by cells of the reticulo-endothelial 
system, which will include the liver and spleen. The 
relative distribution in the various parts of the reticulo- 
endothelial system is believed to depend largely on -the 
size of the particles (Dobson et al., 1949). _ When, how- 
ever, the material is given intraperitoneally the particles 
may be confined entirely to the peritoneal space and not 


' be able to pass through the membrane into the various 


organs. 

Thus the appearances found in the autoradiographs 
would be explained if the radioactive material of the 
injected solution was to some extent concentrated on 
particulate or colloidal matter, and in fact investigation 
has shown this to be the case. It does appear, however, 
that these concentrations of activity in the injected 
solution can arise at various stages, not only during the 
preparation of the active solution but also in manipula- 
tions preparatory to injecting it into the patient. 

With the solutions used in the early part of these 
investigations the trouble was due mainly to particulate 
matter introduced in the course of preparation of the 
original solution. Contact autoradiographs of dried 
smears of the solutions as received, diluted in normal 
saline, gave clear evidence (Fig..7a) of the presence of 
concentrations of activity. It was found with these 
solutions that their activity could be reduced an appre- 
ciable amount (up to 30%) by centrifuging (2,000 r.p.m. 
for 30 minutes). After intravenous injection of the 

supernatant solutions very few concentrations were 

observed in liver 6r spleen, while with the residual 

solution more concentrations were obtained than with 

solution. An example of this is shown in 

As described by Harrison and Raymond, it has now 
been found possible to prepare the active solutions so 
that they behave as true solutions so far as various 
physical tests show. Active solutions prepared ih this 
way were used in all the later autoradiographic studies 
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to be desiatibeail and in a number of cases there was no 
appearance of “ spottiness ” in the liver or other organs 
after intravenous injection. On other occasions, how- 
ever, a spotty appearance was obtained, although not 
in general so marked as in thé first series of experiments. 
Investigation has shown that this effect is again due to 
concentrations of activity in the injected solution which 
have been produced mainly in the syringe used for the 
injection. 


Fig. 8A shows the result of an experiment in which the 


syringe was filled with enough active solution for two 
injections. The first injection was given after the solu- 
tion had remained in the syringe for one minute, and 
only a slight spottiness is apparent in the liver auto- 
radiograph. The second injection was given after one 
hour, and the spottiness in the liver is very evident. The 
increased spottiness after one hour might be due to the 
greater length of time for which the solution had re- 
mained in the syringe, but it could also be explained on 
the assumption that the concentrations are formed at the 
plunger end of the syringe, and that it is in the last in- 


jection, when the plunger i is pushed right home, that the . 


maximum spottiness is found. Tests made on a number 
of solutions have shown without doubt that the length 
of time for which the solution is left in the syringe is 
an important factor, but that the degree of spottiness 
obtained after a given time does vary considerably. The 
tests, however, have not eliminated the possibility of an 
effect arising at the plunger end of the syringe. In either 
case the development of the spottiness would be expected 
to depend on the precise state of cleanliness of the 
syringe, unless the concentrations are the result of some 
chemical action on the metal of the syringe. This pos- 
sibility is to be looked into, but it may be noted that a 
spottiness has been found to develop in solutions in a 
syringe with a glass plunger. If the effects observed are 
the result of concentration. of activity on particles 
present in the syringe, then a method of dealing with 
them would be to saturate the particles beforehand with 
inactive phosphate We have in fact found that by rins- 
ing the syringe with 10% phosphate carrier before filling 
the spottiness can be reduced to very small proportions. 
In Fig. 8B is given an example of autoradiographs after 
intravenous injection from a syringe rinsed with phos- 
phate carrier before filling. Even after one hour in the 
syringe very little spottiness is evident. 

The method of using carrier to rinse out the syringe, 
and possibly other glassware used, before filling with 
the active solution, may well prove to be a valuable 
clinical procedure when solutions of high specific 
activity are used, and where the addition of a small 
amount of extra carrier is not contraindicated. We 
would like to thank Dr. L. H. Gray for the suggestion 
of rinsing out the glassware with carrier, which arose 
at a recent meeting* when the subject was — dis- 
cussed. 

The importance from the clinical point of view of the 
observations presented here is, first, that if a radioactive 
solution containing particulate ‘or colloidal matter is 
administered to a patient the distribution of activity 
throughout the body will depend on the fraction of 
the activity. concentrated -on the particles, and also on 
the mode of administration. Secondly, in the tissues 
where the particles are held, the dose at and very near 
the concentrations may be very high compared with the 
mean dose throughout the tissue, It is clearly important 
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to estimate so far as is possible the variation in dosage 
distribution that would occur with a degree of spottiness 
such as has been obtained in the experiments described 
here, and this is attempted in the next section. 


Consideration of Dosage Distribution 

The following is a calculation, made with a number of 
simplifying assumptions, to give some indication of how 
the dose will vary throughout a tissue if a beta emitter 
is disposed in the tissue in the form of localized sources 
of high concentration. 

Consider a medium in which are distributed a number 
of radioactive sources each of strength M _ millicuries. 
Assume that, in tissue, the beta dose at a distance d from 


-ud 
a small source is proportional to where is a con- 


stant, and that there are n sources per unit volume of 
tissue. 

Let k be the dose (in a given time) at unit distance 
from a source of 1 mc. of the isotope considered. 

Consider first the dose at a point P on the surface of 
one of the sources, assuming the source to be a sphere 
of radius a, within which there is a uniform volume 
distribution of isotope. The radius a is assumed small 
enough for absorption within the sphere itself to be 
neglected. 
_ The dose at point P will be made up of two parts : 
(i) dose from the source itself=Dj; ; and (ii) dose from 
outside sources=D,. Now, the dose at the surface of a 
small sphere uniformly loaded with the peewee iso- 
tope, neglecting absorption, is 


where p is the eve density of activity In the case 


considered p= so that D, = 


If n is large and the dimensions of the medium are 
large compared with the range of the beta particles, then 
the mean value of D,. can be taken as: 


r=0 
where » =nM. 


Thus D. = tank 
The ratio a of the dose at the surface of the source to 
the mean dose throughout the irradiated volume will, if 
n is large, be given approximately by 


In the more general case, the dose at the surface of a 
small spherical source of radius a and activity M,, which 
is in a medium containing a number of other sources of 
average activity M, will be given approximately by 

3M,k 4mnMk 
2a? 
and a=1+ x 

For the beta particles from P*? measurements (W. K. 
Sinclair, unpublished) have shown that » has a value of 
the order of 7 cm.~', and therefore frem equation (1) 
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Thus there will be considerable variation in the dose 
at various points in the tissue if 4 >1—that is, if n<}, 


For particles of radius 1 » the dosage variation will be 
large if n < 10° particles per cm.® 

The calculation so far given refers to the case when 
the whole of the activity in the tissue is in the form of 


' concentrations, Let the activity which is uniformly dis- 


tributed per unit volume of tissue be x times the activity 
per unit volume which is in the form of concentrations. 
It then follows that the ratio a is given by 


A Quantitative Estimation of the Dosage Variation 

An estimate was made of n—that is, the number of 
concentrations per unit volume of tissue—from the con- 
tact autoradiographs of liver after intravenous injection 
of the solutions used originally, which contained particu- 
late matter. In the cases studied the value of n was 
found to be of the order of 5 » 10°, The average size 
of the particles involved is not known, but for the pur- 
poses of the calculation an average radius of 1 » will be 
assumed. 

Inserting these values in equation (2), 


0°84 170 

With the original radioactive phosphate solutions, in 
the worst case, centrifuging reduced the activity by about 
30%. Thus about 30% of the activity was concentrated 
on particulate matter which could be centrifuged out. 
The liver and spleen will, however, take up a large part 
of the activity in particulate form, while the rest of the 
activity will be distributed throughout the body, and 
consequently in the case considered the activity in the 
liver in the form of concentrations may be 50% or more 
of the whole Assuming that in the liver the activity in 
the form of concentrations is equal to that uniformly dis- 
tributed, then x=1, and a has a value of the order of 100. 
With a lower value for n the value of the ratio a would 
be proportionately higher. Ve 

It is more difficult to estimate the fraction of the 
activity in particulate form when the concentrations have 


_ been produced in the syringe, since centrifuging cannot 


be carried out. However, the total activity of a weighed 


piece of the tissue used can be measured, and an estimate . 


of the number of concentrations per unit volume made 
by counts on the autoradiographs. The value of n was 


found to vary between about 2 x 10° and 6 x 10° in five 


different experiments. An estimate of the average activity 
per concentration can then be made by grain counts on 
a stripping film autoradiograph of a tissue section. It 
has to be assumed, however, that no appreciable amount 
of activity is lost from the concentrations in the prepara- 
tion of the tissue for sectioning and in the process of 
coating the section with the film. This is -a serious 
assumption, for much of the uniformly distributed 
activity is known to be taken out by immersion of the 
tissue in water However, an estimate obtained in this 
way would give a lower value for the activity in the form 


of concentrations. For the calculation it is necessary to ~ 


know the appropriate grain yield for the Kodak stripping 
film. A series of experiments (unpublished) have been 
carried out, making stripping film ‘autoradiographs of 
thin layers of gelatin containing a known amount of P*?. 
The photographic yield was found to be of the order of 
0.7 developed grains per electron incident on the film. 


The estimate has so far been carried out for one set 
of autoradiographs which showed quite marked spot- 
tiness in the liver after intravenous injection, The ratio 
of activity in concentrations to that uniformly distributed 
was Calculated to be only about 1% in this case, leading 
to a value for the ratio a of only a little greater than 
unity. The true value, however, may be much higher 
than this, and it is hoped that it will be possible to make 
more reliable estimates once a technique has been per- 
fected whereby all the activity in the tissue is retained 


. throughout the autoradiographic process. 


Clinical Significance of Presence of Particulate Matter in 
Administered Radioactive Solutions _ 

The calculations given above indicate that, if a con- 

siderable fraction of the activity of the injected solution 

is concentrated on particulate matter, the dose received 


- by the phagocytic cells engulfing the particles may be 


much greater than the average dose throughout the tissue. 
It should be noted, however, that a condition for a very 
high dose to these cells is that the number of particles 
per unit volume of tissue is relatively small, which 
implies that only relatively few of the phagocytic cells 
will receive the high dose. 

The importance from the clinical point of view of the 
presence of the’ particulate matter in .the administered 
solution must depend on the way in which the particulate 
matter is distributed throughout the reticulo-endothelial 
system. The studies of Jones, Wrobel, and Lyons (1944), 
using intravenous injection of chromic radioactive phos- 
phate, indicate that the liver of the mouse and dog can 
withstand a very large dose. In some experiments the 
estimated average dose in the liver of the mouse due to 
the contained chromic phosphate was of the order of 
80,000 r, with no obvious impairment of liver function. 
The same distribution of activity in the spleen, however, 
was found in some cases practically to eliminate the 
organ. 

It is also evident that a localization of the active par- 
ticles in the bone marrow could lead to serious effects. 
Dobson et al. (1949), using colloids of the radioactive 
rare earths, have obtained a high degree of localization 
in the bone marrow of animals when the particle size is 
small, but it is likely that there are considetable species 
differences and the results obtained with animals may 
not apply to man. 

The contact autoradiographs given in Figs. 1A, 2A, and 
3A indicate that the activity of the concentrations in the 
liver increases with timie (from 15 minutes to 44 hours 
after injection), This is unexpected, since the work of 
Dobson et al. (1949) with radioactive colloids has shown 
that the larger particles are removed first from the blood 
stream. There is, however, the possibility of a delayed 
transfer of particles from the lung to the liver and spleen, 
and it is hoped that it will be possible to investigate this 
in the near future. 

The need for investigation of the effect of carrier con- 
tent on the production of the concentrations of activity 
has been mentioned by Harrison and Raymond. 


Autoradiographic studies have been made on rat tissue 
and also on a human ee ge specimen after injection 
with active phosphate solution. The autoradiographs of the 
liver and of other tissues of the reticulo-endothelial system 
following intravenous injection showed a very “spotty” 
appearance. After intraperitoneal injection the distribution 


_ was found to be reasonably uniform. Autoradiographs Of 


sage 
ness 
of 
ces 
0°84 

ies. 

om 

of 

ne 

all 
be 

m 
a 

| 
j 

5 


936 Oct. 20, 1951 


NON-UNIFORM DISTRIBUTION OF P* IN TISSUES 


~ 


JOURNAL 


smears. of the original solution indicated that particulate | 


material was present which concentrated the activity. This 
particulate material can arise in the preparation of the active 
solution but also, it has been shown, by allowing the solu- 
tion to stand in a syringe, unless special precautions have 
been taken. The non-uniformity of activity resulting may 
affect considerably the dosage distribution in the tissue. 


We wish to acknowledge our indebtedness to Dr. W. K. 
Sinclair, whose work first indicated the unsatisfactory nature of 
some of the radioactive solutions being used, to Miss H. E. 
Farran for her assistance in the activity measurements, and to 
Miss M. Winsborough for her help throughout the investigations. 
We are grateful for the help provided by Df. Herz, of Messrs. 
Kodak, in the matter of autoradiographic emulsions. The 
co-operation of the staff of the Radiobiological Research Unit, 
A.E.R.E., Harwell, is gratefully acknowledged. Finally, we wish 
to express to Professor W. V. Mayneord our appreciation of the 
encouragement he has. given us im this investigation. 
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CHROMAFFIN TUMOUR WITH 
CHRONIC HYPERTENSION 


BY 


GEORGE LUMB, M.D. 


Consultant Pathologist, Westminster Hospital ; Senior 
Lecturer in Pathology, Westminster Medical School 


SPECIAL PLATE] 


The following case of a chromaffin tumour (para- 
ganglioma) arising from the organ of Zuckerkandl is 
recorded in view of the extreme rarity of the tumour and 
also because of the well-marked clinical syndrome of 
apparent essential hypertension associated with it. 

Different views have been held concerning which 
tumours should be grouped together under the head- 
ing of phaeochromocytoma, chromaffinoma, or para- 
ganglioma. It is generally agreed, as pointed out by 
Hollingsworth (1946), that the ectoderm of the neural 
crest gives rise to the cells of the medullary part of the 
suprarenal gland, forming sympathoblasts. which develop 
‘into ganglion cells, gnd phaeochromoblasts which de- 
velop into phaeochromocytes or chromaffin cells, distin- 
guishable cytologically by the brown granules which 
form in their cytoplasm when treated with chromate 
solutions, 

It is apparent that some of the phaeochrome cells be- 
come diverted from their course and, instead of taking 
part in the formation of the suprarenal medulla, become 
associated with pre-vertebral and peripheral sympathetic 
ganglia. It was to such cell masses that Kohn (1902) 
gave the title of paraganglia, the largest accumulation of 
which in the abdomen is formed by the organs. of. 
Zuckerkandl, situated along the aorta near the origin of 
the inferior mesenteric artery.@Certain other tissue such 
as the carotid bodies, and the argentaffin cells in the 
bowel, have been linked with the paraganglia, but, as 
these structures haye nothing in common embryo- 
Idgically, the association seems artificial. 


It is common to employ the title “ phaeochromo- 
cytoma” or “chromaffinoma” for those tumours 
arising from suprarenal medulla and to use the term 
“ paraganglioma” for tumours arising from the extra- 
suprarenal chromaffin tissue. / 

Tumours arising from chromaffin tissue are very rare. 
Mackeith (1944) was able to discover only 152 cases in 
a review of the literature. Of these the vast majority 
arose from the medulla of the suprarenal gland, but a 
small number were found to have originated in other 
sites. Waaler (1945) reported 18 cases of extrasuprarenal 
chromaffin tumours in the literature, and of these 10 
arose in the organ of Zuckerkandl (Stangl, 1903; 
Hausmann and Getzowa, 1922; Handschin, 1928 ; 
Nordmann and Lebkuchner, 1931; Merkulow, 1933 ; 
Cragg, 1934 ; Bauer and Leriche, 1934 ; Reichardt, 1934 ; 
Gellerstedt and Thyresson, 1939 ; Podloucky, 1940). The 
other cases were in a variety of situations in association 
with sympathetic elements in the abdomen. Two cases 
have been reported as arising from thoracic ganglia 
(Philips, 1940 ; Miller, .1924—5). 

The clinical picture produced by these tumours, appears 
to be caused by the secretion of adrenaline or an 
adrenaline-like substance into the blood stream, and 


' four varieties of symptom complex are recognized. 


(1) Adrenal-sympathetic syndrome or paroxysmal hyper- 
tension, first described by Labbé et al. (1922) and more 
recently reviewed by Mackeith (1944) and Blacklock 
et al. (1947), (2) Persistent hypertension: a group of 51 
such cases has been analysed by Green (1946). (3) 
Asymptomatic. (4) Malignant cases. 

The following case falls into group 2 of the above 
classification. 


Case Report 


A woman aged 40 was seen in May, 1950, complaining 
of severe headaches. Since the age of 12 years she had 
suffered from attacks of headache lasting from two hours up 
to 48 hours. Onset was irregular and not associated with any 
“aura,” with menstruation, or “ bilious attacks.” There 
were no visual disturbances. The most recent attack 
occurred one week before admission, following influenza, 
and was associated with nausea and vomiting. On this 
occasion, the patient lost consciousness, which had never 
occurred before. She had no other neurological signs or 
symptoms. During the preceding five years she had noticed 


increasing dyspnoea and palpitations on exertion, and, while 


she had at one timie been athletic; she had become unable 
to run upstairs. She had recently complained of easily 
becoming flushed in the face. ; 

On examination and investigation no abnormalities were 
found except evidence of slight cardiac enlargement and 


accentuated aortic second sound. Electrocardiographic . 


investigation showed a prominent P2 and displaced ST com- 
plex with flattened T wave in all four leads. The blood 
pressure, recorded on numerous occasions, varied between 
230/130. and 180/130. It was thought that this patient had 
essential hypertension and that there was a recent exacerba-. 
tion of her symptoms. There was no evidence of renal. 
origin. The headaches had recently become incapacitating.. 
and it was felt that, with the association of some recent 
sickness, this might be an atypical form of migraine. There 
was no. evidence of vasomotor disturbance. At no time 
during her stay in the ward. were there any marked varia- 
tions in her- blood. pressure either. when she was free of 
headache or when the headache was severe. The headache 
was not relieved by ergotamine tartrate, and the usual seda- 
tives had very little effect. She was discharged to her home. 
It was felt that should her. symptoms not improve sympath- 
ectomy might be justified. 

In July, 1950, she was readmitted, and it was apparent 
that her condition had deteriorated. Headache was now 
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Fic. 1.—Rat liver following intravenous injection of 300 uc. P*?. Fic. 2.—Rat liver following intravenous injection of 300 yc. P*?. 
Rat killed 15 minutes after injection. A: Contact autoradiograph Rat killed 14 hours after injection. A: Contact autoradiograph 
(x-ray film. x5) _B: Stripping film autoradiograph (Kodak (x-ray film. x5). B: Stripping film autoradiograph (Kodak 
nuclear emulsion stripping film). Exposure nine days. (xX 180.) nuclear emulsion stripping film). Exposure nine days. (x 180.) 


A 


Fic. 3.—Rat liver following intravenous injection of 300 uc. P**. Rat killed 44 hours after injection, A: Contact ae 
(x-ray film. x5). B: Stripping film autoradiograph (Kodak nuclear emulsion stripping film). Exposure 39 days. (x 180. 
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; : RS Section floated out on Section floated out on Fic. 6.—X-ray stri ping 
water. mercury. film autoradiogra 
Fic. 4.—Contact auto- Fic. 5.—Contact autoradiographs of rat liver sections tece OF Human spies 
radiograph of rat liver illustrating loss ef P*? from section due to contact with following 
following intraperitoneal water. (X5.) “ . 


injection of P**. (x5.) 
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i 
Fic. 7a.—Contact autoradiograph of smear Solution before Supernatant solution. Residue. 
of original solution of active phosphate. centrifuging. 
(x5.) Fic. 7b.—Contact autoradiographs of rat liver after intravenous injection with 


original solution, centrifuged solution, and residue. (x 5.) 


A 
Injection after 1 minute. Injection after 1 hour. Injection after 1 minute. Injection after 1 hour. 


Fic. 8.—Contact autoradiographs of rat liver after intravenous injection of active phosphate solution left in syringe for different 
lengths of time. (x5.) A: Syringe not rinsed out with carrier. B: Syringe rinsed out with phosphate carrier prior to filling. 


G. LUMB: CHROMAFFIN TUMOUR WITH HYPERTENSION 


Fic. 1.—Irregular cell groups , Fic. 2.—Diffuse eosinophilic granules. Fic. 3.—Cells showing coarse brown 
by thin-walled blood vessels. (H. and (H. and E. x240.) granules. (Ogata’s silver impregnation 
E. x110.) method. x 240.) 
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almost continuous, and she appeared sallow and listless. 


‘Her blood pressure remained constantly at 200/130 and 


chest radiographs suggested left ventricular hypertrophy. | 
On no occasion was sugar found in the urine. Blood-' 
urea investigations were normal. Examination of fundi 
showed nipping of arteriovenous crossings. The disks 
were normal and there was no evidence of haemorrhagic 
exudate. In view of the intractable headache and slight 
cardiac enlargement, it was decided to perform a sympath- 
ectomy. 

At operation on July 21 the chest was opened through 
the eighth right intercostal space and the splanchnic nerve 
was removed. At this moment the heart beat became very 


_ weak and intravenous leptazol and adrenaline were adminis- 


tered. This was followed by tachycardia and elevation of 
the blood pressure to 190/110. The sympathetic chain was 
then removed from the sixth thoracic to the first lumbar 
segment on the right side. At the end of the operation the 
patient was cyanosed and breathing in irregular gasps. Her 
pupils were widely dilated and all reflexes were absent. Her 
blood pressure was 180/140. Half an hour after her return 
from the operating theatre to the ward the blood pressure 
suddenly dropped to 120/100, whilst respirations improved. 
An hour later the blood pressure fell to 80/60 and leptazol 
and adrenaline were given without effect. Her condition 
remained much the same for a further four hours, when 
the blood pressure fell to 60/40 and an intravenous drip 
containing 20 minims of adrenaline to the pint (2.1 ml. per 
litre) was set up. The patient went steadily downhill, respira- 
tions were gasping, and her temperature was 104° F. (40° C.). 
She died soon afterwards. Throughout this period she 
remained unconscious, with flaccid limbs, absent reflexes, 
and dilated pupils. 


Post-mortem Examination 


Necropsy, performed 20 hours after death, showed the 
dy to be well nourished. Apart from the recent opera- 
tion scar, there were no external abnormalities. There was 
no evidence of vascular accident in the brain. The lungs 
showed terminal pulmonary oedema, but no other abnor- 
malities. The heart weighed 13 oz. (370 g.) and showed 
moderate but quite definite evidence of left ventricular 
hypertrophy. The other chambers and all the valves were 
normal, and _ the 
myocardium showed 
no evidence of de- 
generation. There 
was diffuse athero- 
matous infiltration 
of the coronary 
vessels but no evi- 
dence of obstruction 
or thrombosis. 


The liver weighed 
46 oz. (1.3 kg.) and 
was pale but other- 
wise normal. The 
suprarenal glands 
were in their correct 


Fic. A.—Tumour 5 cm. in diameter. 

and~showed no ab- 

normality in size, shape, or appearance. The kidneys were 

normal in size and weighed together 10 oz. (285 g.). The 

capsules stripped easily from a smooth surface, and a cut 
section was normal in appearance. 

A spherical encapsulated tumour 5 cm. in diameter was 
lying slightly to the left of the midline in front of the fourth 
lumbar vertebra just below the origin of the inferior mesen- 
teric artery and in close relation to the bifurcation of the 
aorta. It was firm in consistency, had a smooth outer sur- 
face, and when first cut across. was greyish in colour with 
zones of haemorrhage and central breakdown. On expo- 
sure to light it gradually became darker, until after 24 hours 
it was a deep brown colour (see Fig. A). 


anatomical position’ 


Microscopy 


The cell pattern of the tumour bore certain resemblances 
to suprarenal medulla, showing round and polygonal cells 
arranged in irregular groups or acini separated by numer- 
ous thin-walled blood vessels and loose fibrous strands (Plate, 
Fig, 1). 

Zones of necrosis and haemorrhage into the tumour were 
seen, and in many areas there was evidence of post-mortem 
degeneration with pyknosis of nuclei. Where the cytology 
could be studied, cells of uniform size with well-defined 
nuclei containing dense chromatin were found. Binucleate 
forms were seen, but mitoses were not a feature. Cytoplasm 
was abundant, with indistinct cell boundaries, and had a 
“foamy” appearance, caused by diffuse eosinophilic 
granules (Plate, Fig. 2). The tumour was everywhere 
enclosed by a capsule of condensed fibrous tissue in which 
nerve bundles could be demonstrated. 

Staining methods to demonstrate intracellular lipoids in 
frozen section were negative. 

Paraffin sections were stained by a modification of Ogata’s 
method (Armstrong, 1951) to demonstrate a chromaffin re- 
action, and irregular clumps of cells were found scatttered 
through the tumour substance, showing coarse brown 
granules in the cytoplasm (Plate, Fig. 3). 

Attempts were made, using Schmorl’s Giemsa method as 
modified by Sevki (1934) and Blacklock et al. (1947), to 
demonstrate adrenaline particles, but only diffuse cyto- 
plasmic staining was obtained. This was doubtless owing 
to the fact that the necropsy was performed 20 hours after 
death, and, for this reason also, no biological tests to demon- 
strate active hormone were attempted. Degeneration in 
these tumours occurs rapidly, and Blacklock has stated that 
results are unsatisfactory in tissue removed from the body 
more than five hours after death. 

The kidneys showed a moderate increase of intercelJular 
connective tissue, most marked between the convoluted 
tubules, together with thickening of the basement mem- 
brane of Bowman’s capsule. The majority of glomeruli 
showed capillary hyperplasia, and, in many, early clubbing 
was noted. Occasional tufts were completely hyalinized. 
The vessels of the kidney showed intimal proliferation 
throughout, and a latge number of afferent arterioles were 
proliferated to the stage of obliteration. Marked arteriolar 
proliferation of the same type was seen in the spleen. 
Nowhere was there any evidence of arteriolonecrosis, but 
the degree of nephrosclerosis, although relatively mild, was 
quite clear cut. 


4 


Discussion 


Mackeith states that “the only extra-adrenal para- 
gangliomata that have produced the hypertensive picture 
are those arising in the retroperitoneal tissues between 
the kidneys.” It is of interest therefore in this case, im 
which the tumour was well below this position, that 
hypertension was such a striking feature. 

The suggestion that the tumour arose in one of the 
organs of Zuckerkandl seems reasonable in view of its 
anatomical position close to the origin of the inferior 
mesenteric artery from the aorta, and the fact that most 
extrasuprarenal chromaffin tumours arise in this situ- 
ation (Waaler, 1945). 

The clinical features of tumours of this type arising 
in the suprarenal medulla have been well summarized 
by a number of authors, and in particular by Belt and 
Powell (1934) and Mackeith (1944). All stress the find- 
ing of hypertension, which is frequently .paroxysmal and 
associated with signs of sympathetic instability. Later, 
in some cases, the hypertension becomes persistent and 
is associated with cardiac strain and renal damage. 
Glycosuria is a common finding. Electrocardiographic 
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changes have been discussed at length by Mackeith and 
the findings in the case here reported are essentially 
similar to some of those which he described. 

It is clear that the difficulty of clinical differentiation 
from tial hypertension is considerable, and, even if 
the diagnosis of phaeochromocytoma or paraganglioma 
is considered, confirmatory evidence is difficult to obtain. 
Strémbeck and Hedberg (1939) have described a chemical 
method for estimating the adrenaline content of the 
blood, but other observers, including Biskind ef al. 
(1941), have been unable to demonstrate any pressor 
substances in the blood. 

It is interesting to speculate if the “ migraine ” attacks 
in the present case were in fact paroxysmal hypertensive 
manifestations, and, whilst this cannot be absolutely 
proved, it. seems clear that the headache associated with 
nausea and vomiting, and the flushing, indicate sym- 
pathetic instability. 


The tendency to post-operative shock and collapse in - 


these cases is well recognized’ in the tumours arising in 
the suprarenal gland. Mackeith reports that in 37 re- 
corded operations 10 deaths occurred in this way, and 
recommends that a dilute solution of adrenaline should 
be given intravenously after operation, and if the patient 
does not respond to this, blood transfusion, salt, and 
adrenal cortical hormone should be administered. 

The renal changes in this case are of interest, for 
although the macroscopic appearance was normal there 
was microscopical evidence of arteriolar proliferation, 
thickening of the basement membrane of Bowman’s 
capsule, and glomerular capillary: proliferation with 
occasional hyalinization. These changes, taken in con- 
junction with the arteriolar proliferation observed in 
the spleen and the left ventricular hypertrophy, must be 
considered pathological in a woman of 40, and are very 
similar to the appearances found in phaeochromocytoma 
arising in the suprarenal gland as described by a number 
of authors, including Blacklock ef al., Mackeith, and 
Belt and Powell. 

The cause of the hypertension associated with 
chromaffin tumours is not quite certain, but it is difficult 
to escape the correlation of adrenaline formation with 
the elevation of blood pressure. 

Green (1946) has reviewed 51 cases of phaeochromo- 
cytoma associated with chronic hypertension: 14 cases 
manifested intermittent hypertension only, while in 37 
cases persistent hypertension was present when the 
patients were first seen or it developed subsequently. 


‘Necropsies performed in 18 of the cases revealed cardiac 


hypertrophy in 15, whilst in 16 cases showing chronic 
hypertension in which kidneys were examined changes 
of nephrosclerosis were demonstrated in seven only. 

In a series of 22 cases with chronic hypertension in 
which surgical removal of the tumour was performed, 
two died of post-operative shock, but in the remaining 
20 the blood pressure fell to normal in every case. 

These observations seem to suggest that the hyper- 
tensive phenomenon is reversible after removal of the 
tumour and that continued hypertension is dependent on 
the continued action of angiospastic substance probably 
secreted by the tumour. 

A point of some interest in this connexion is the experi- 
mental work of Freeman ef al. (1941), who have shown 
that during a continuous infusion of adrenaline the 
blood pressure falls to normal after an initial rise. This 
fact has led to a conclusion completely opposed to that 


stated above—namely, that whilst the intermittent hyper- - 


tensive attacks might be due to an angiospastic substance 
of adrenaline type, persistently raised blood pressure 
would occur only after the supervention of nephro- 
sclerosis. That this is not the full explanation is shown 
by the operation results stated above. 

These anomalies are to some extent stressed by the 
case described here, for although renal and cardiac 
changes were demonstrated they were minimal and in 
no way commensurate with the severity of the clinical 
picture. Thus in this isolated instance renal changes 
seem to be playing only a small part in the dramatic 
hypertensive syndrome which was observed. 

The background of the hypertension remains obscure, 
and while there is considerable evidence to suggest that 
the cause is some angiopastic substance secreted by the 
tumour, its exact nature remains in doubt and certain 
experimenal data are opposed to its being adrenaline. 


Summary 


A case is recorded of paraganglioma of the organ of 
ZuckerkandI associated with chronic hypertension. 

A brief survey of other recorded tumours from the same 
site is given. 

The clinical and pathological features of the tumour are 
compared with phaeochromocytoma of the suprarenal 
medulla. 

The nature of the hypertensive mechanism is discussed. 


My thanks are due to Dr. Hugh Gainsborough and Mr. Ralph 
Marnham for making available the clinical records of this case. 
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According to a report in the New York Times (October 3) 
workers from Duke University School of Medicine claim to 
have discovered what they call a universal antidote for 
poisons the nature of which is not known. It is made up 
of burned toast, strong tea, and milk of magnesia. The |. 
toast is supposed to provide pulverized charcoal to absorb | 
toxic substances, the tannic acid content of the tea to help 
offset an alkaline poison, and the milk of magnesia to 
pe an acid poison. 
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The common causes of persistent ear discharge are 
chronic otitis media, chronic otitis externa, and infection 
in the cavities made by tympano-mastoidectomies and 
fenestration operations. It is difficult to assess the pro- 
portion of the population suffering from running ears, 
‘but Formby (1942) reported that just over 2% of recruits 
examined during the 1939-45 war were rejected because 
of chronic ear diseases. Otorrhoea formed the bulk of 
the cases. Johnston (1948) found that of 1,902 factory 
employees 3.3% had suppurating middle ears, and Asher- 
son (1950) states that 1% of the school population of 
London in 1932 were treated for chronic otorrhoea. 
These figures apply to special sections of the population, 
but most otologists would agree that otorrhoea is equally 
common in many other groups as well. 

Chronic suppurative otitis media ranges from a rela- 
tively benign condition to a cause of:death. In most 
cases it is painless and the otorrhoea may be intermittent, 
appearing only when an upper respiratory tract infection 
occurs. The effect on hearing is variable : the loss is 
often slight, and even when both ears are affected there 
may be no serious economic or social handicap. The 
deafness from bilateral ear discharge, however, may 
interfere considerably with the education of a child. ° 


It may be accepted that the longer the discharge per- 


sists the worse the hearing gets, and in some cases the . 


deafness may become profound. This is especially so 
when nerve-deafness is added. Fortunately, bilateral 
cases of this kind are not common. Although a 
‘number of cases therefore suffer little more than the 
annoyance of running gars, the group as a whole are 
handicapped, and various occupations, such as nursing, 
the Post Office, the Services, the police, and food manu- 
facturing, may be closed to them. They may have sub- 
normal health, headaches, giddiness; and deafness ; and 
the continual presence of pus, which is often offensive, 
is distressing. The pus may be a source of danger to 
others by acting as a reservoir for the spread of organ- 
isms such as Ps. pyocyanea. 

Another handicap is the amount of time that may have 
to be spent in treatment; in some cases it is a matter 
of years, and is only too often given up because of its 
tediousness and uncertainty. Long hours spent each week 
on treatment, if there is failure to cure the otorrhoea 


or if it recurs after the first cold, can hardly be justified _ 


in the simple cases of unilateral otorrhoea, in which 
the worst that can happen is a moderate degree of 
unilateral deafness and the annoyance ofa persistent 
discharge. Present methods of treatment may be.very 


effective, but the best results can be obtained only by 
regular treatment, preferably undertaken by trained staff. 
Recurrent attacks are frequent, each one demanding a 
repetition of the regime. There is a great need for a 
simple and effective remedy which would save the time 
of the patient and the hospital. 


Pathology of Chronic Suppurative Otitis Media 
Before presenting the results of treatment with chlor- 


' amphenicol, some consideration must be given to the 


pathology of the condition. It is a surprising fact that 

although mankind has suffered from infection of the 

middle ear at least since the days of Rhodesian Man, 

and that it is such a common disease, its aetidlogical 

factors are by no means clear. A discussion of the 

difficulties and theories would be out of place here, but 

a simplified exposition may help to explain the reasons 

for choosing either conservative treatment or radical 

surgery. Cases of chronic suppurative otitis media fall 

into two groups—the “safe” and the “ dangerous.” 

The “safe” ears are so called because complications 

threatening life practically never occur, since the infec- 

tion is limited to the mucous membrane ; but the patho- . 
logical changes in the middle ear and mastoid process 
in the “ dangerous” group give rise to bone destruction, 

which may lead to fatal intracranial complications. The 
clinical differentiation of the two groups is usually easy: 

the “ dangerous” ears include all cases with an attic or 
posterior marginal perforation. Where the perforation 
is central—no matter how large—serious complications 
need not be feared. We have included inferior and 
anterior marginal perforations in the “safe” group. 

The pathological differences between the two groups 
may be summarized briefly. In the “safe” group the 
infection is limited to the mucous membrane of the 
middle-ear cleft—a tympano-mucosal infection. Granu- 
lations and polypi can and often do occur, but they are 
not in these cases an indication of underlying bone infec- 
tion, and with suitable local treatment they disappear 
and the otorrhoea ceases. In early cases the drum may 
heal, but as a rule the perforation is permanent and the 
ear remains liable to infection through the perforation 
or up the Eustachian tube. Treatment therefore cannot 
be said to have failed if the otorrhoea recurs some weeks 
or months later. 

In the “dangerous” type the discharge is kept up 
by the epithelial formation known as cholesteatoma 
(cholesteatosis has been suggested as a better name) or 
by chronic bone infection—caries of the attie recess, 
tympanic ring, or antrum. Granulations are more 
common and return after removal. The pathological 
changes transcend the bony boundaries of the middle- 
ear cleft and endanger life. It is difficult to see how 
any medicament instilled into the meatus will effect 
a cure when this happens. However, in some cases 
the caries is limited to the annulus tympanicus and 
aditus, and in others the cholesteatoma is small and 
able to discharge freely through the perforation. In 
these, conservative treatment may suffice and healing 
may occur by an ingrowth of epithelium. It is 
impossible to estimate the proportion of ears in the 
“dangerous” group in which this happens. The recur- 
rence of discharge in the “dangerous” type is more 
often due to a recrudescence of the disease arising from 
the chronically infected bone or cholesteatoma than a 
reinfection such as occurs in the “ safe” type. 
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Treatment of Chronic Suppurative Otitis Media 

Only a small proportion of the cases of chronic sup- 
purative otitis media require a mastoid operation. In 
theory, all the “ safe ” types should respond to conserva- 
tive measures, and even if the discharge. persists temporal 
bone surgery is seldom justified. The term “ conserva- 
tive measures” includes operations on the nose and 
throat, removal of aural polypi and granulations, and 
even cortical mastoidectomy. 

The percentage of successful results obtained by con- 
servative means depends to a large extent on the skill 
and frequency with which treatment is applied. During 
and after the recent war otologists were impressed by 
the excellent results they could obtain when treatment 
was carried out regularly and personally (Banham, 1944 ; 
Scott Stevenson and Ballantyne, 1945; Johnston, 
1948). 
The most effective form of treatment so far has been 
careful removal of all discharge by mopping or syringing 
and the insufflation of an antibacterial powder such as 
boric and iodine or boric and sulphathiazole. Spirit 
drops and wicks also give good results provided the 
cleansing is thorough and the medicament is brought 
into contact with the infected parts. Treatment is often 
needed daily, rarely less frequently than twice a week, 
and may take anything from a week to seven months 
to produce a dry ear (Johnston, 1948). It is time- 
consuming, requires trained personnel, and in civilian 
practice is often impossible to carry out adequately. 
Any new drug or treatment, therefore, producing results 
equal to or approximating those possible under ideal 
conditions but with less trouble and loss of time to the 
patient and doctor would be welcome. 

We hope to show in this paper that the use of 
chloramphenicol as a local treatment in chronic otor- 
rhoea can effect a rapid cessation of discharge with 
comparatively little inconvenience to the patient. The 
use of antibiotics locally is not new. Penicillin has been, 


‘ and still is, used enthusiastically, but a consideration of 


the type of organisms encountered in chronic otitis— 
mostly Gram-negative bacteria—makes it clear that its 
use is irrational, We consider it unwise to use strepto- 
‘mycin in otorrhoea because of the rapidity with which 
resistant strains of organisms are bred. There have 
been no reports so far on “ aureomycin” and chloram- 
phenicol. One drawback to aureomycin is its instability 
in solution, but chloramphenicol has certain advantages 
a make it the antibiotic of choice for a preliminary 
The properties of chloramphenicol attractive for local 
use are as follows: in solution it is neutral and almost 
indefinitely stable ; its activity against organisms stretches 
from the Gram-positive bacteria to the larger viruses ; 
and it is non-toxic in therapeutic concentrations. Its. 
chief disadvantage lies in its poor solubility in water. 
However, it is soluble in propylene glycol. In turn, pro- 
pylene glycol has certain advantages as a vehicle for 
local medication: it is non-toxic, it is miscible in water, 
and it is markedly hygroscopic. It seemed to us, then, 
that chloramphenicol in propylene glycol might have 
advantages for certain forms of treatment far superior 
to any at present known. 

In this investigation, a 15% solution of chlorampheni-, 
col in propylene glycol was used: this gives a concen- 
tration of antibiotic of 150,000 ug. per iJ. Examination 
of a series of standard ear-droppers showed that they 


delivered about 30 drops to the millilitre. Each drop 
of this solution then contains approximately 5,000 pg. 
of antibacterial substance. The sensitivity of the organ- 
isms isolated from some of the reported cases varied 
from 5-10 xg./ml. for coliforms and 10-15 yg./ml. for 
Staph. aureus to about 120 »g./ml. for Proteus vulgaris 
—the most resistant organism met. It might be argued 
that in view of the sensitivity range the concentration of 
antibiotic was far in excess of that required and that a 
more economical solution should be used. Further ex- 
perience may show that this is possible. Two factors, 
however, governed the choice of concentration. First, 
a desire to sterilize the infected cavities with the 
greatest possible speed : some experimental work in 
this laboratory has shown that chloramphenicol is 
a bactericide, and that there is a rough correlation 
between the concentration of the antibiotic and the 
rate of bacterial death. Secondly, it was thought 
that an initial high concentration would prevent the 
emergence of resistant strains of organisms. Cavalli 
and Maccacaro (1950) have shown that it is possible 
to increase the resistance of a coliform from 10 yg./ml. 
to 1,280 yg./ml. by transfer of cultures containing 
increasing concentrations of the drug on a geometric 
scale. 

As this is a saturated solution of chloramphenicol in 
propylene glycol it should not be stored in a refrigerator, 
otherwise the antibiotic will crystallize out; further- 
more, by virtue of its concentration it is self-sterilizing. 
A bottle has been left open on the laboratory bench, 
shaken with a thumb over the mouth, had unsterile wool 
dipped in, and maltreated in ways which the untutored 
public might attempt—but no evidence of any growth 
was ever obtained. 


Present Investigation 


The cases selected have all been “chronic ’—that is 
to say, the discharge has been present for at least six 
weeks and in most cases very much longer. Two main 
groups have been treated: those in which otorrhoea 
was due to chronic suppurative otitis media and those 
in which it followed a previous tympano-mastoid or 
fenestration operation. 

No control series has been done: all the operation 
cavities and more than half the cases of chronic suppura- 
tive otitis media had failed to improve on out-patient 
treatment for two or more weeks before chlorampheni- 
col solution was started. For comparison Table I gives _ 
the results of pre-chloramphenicol treatment in 31 other 
cases of chronic suppurative middle-ear disease at King’s 
College Hospital. These patients were seen by the otolo- 
gist on an average of once a fortnight. They were told 
how to mop out their ears, and spirit drops were given 
for instillation twice a day. The results do not approach 
those achieved at special centres or military hospitals, 
where up to 82.5% dry ears have been recorded (Ban- 
ham, 1944), but probably present a fair average of what 
is obtained in many general hospitals. 


TasBLe I.—Results of Pre-chloramphenicol Treatment of Chronic 
Suppurative Otitis Media 


Duration of 


Drum : 
No. | Healed | Dry | Failed Treatment 


Safe” ears 18 13 5 From | to 24 months 
“Dangerous” ears | 13 8 From | to 10$ menths 
Total 31 18 13 
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‘Methods Used 


All through the investigation we were-exercised to 
make the most effective use of rather scanty supplies of 
solution. The early cases of suppurative otitis media 
had a few drops put into the meatus four- to six-hourly, 
but later it was found that instillation twice a day was 
enough in most cases. In order to make certain that 
the chloramphenicol solution reaches the middle ear it 


- is important to show the parent or patient how to use 
it. The patient should be lying down with the affected 


ear uppermost ; the discharge is mopped away as much 
as possible, but the patient is not encouraged to clean 
deeply into the meatus itself. Enough of the solution 
to half fill the external auditory meatus should be used 


—for an adult, about half the amount contained in-an ~- 


ordinary hospital ear-dropper. The tragus is pressed in 
and out a few times to persuade the chloramphenicol 
solution to enter the middle ear. Without careful instruc- 
tion, or better a demonstration, it is possible that none 
of the solution will reach the middle ear. If the drops 
are instilled properly the bitterness of chloramphenicol 
can often be tasted in the throat. 

The cavities left by tympano-mastoid operation and 
fenestrations for otosclerosis can also be treated by 
drops, but they need a considerable quantity at each 
instillation, and, as the amount available for each patient 
was restricted, it was decided to try the more economical 
application of wicks of gauze or cotton-wool soaked in 
the solution. 

In the more recent cases of chronic suppurative otitis 


media treatment has been started by the insertion of a 


wick soaked in the chloramphenicol solution down: to 
the perforation. This is left in situ for two days, then 
removed by the patient himself, who continues with the 
drops. By using the wick first, the amount of pus and 
congestion is considerably reduced, allowing more effec- 
tive penetration by the solution. In a few cases the wick 
alone was sufficient to stop the discharge. 


TABLE II.—Results of Chloramphenicol Treatment of Chronic 
Suppurative Otitis Media 


Druny : Duration of 
No. | Healed | Dry | Failed Treatment — 
“** Safe” ears ms 26 5 20 1 From 1 to 21 days 
“*Dangerous ’ ears | 10 _ a 6 From 14 to 30 days 
Total 5 24 


Remarks on Table I1—Daily observation and more 
intensive treatment _by the otologist would possibly re- 
duce the number of days’ treatment required, and it is 
worth emphasizing again that the reduction in length 
of treatment shown in Tables I and II from months to 
days has been achieved with little, if any, extra care and 
attention by the otologist. For several days after treat- 
ment has stopped, a clear exudate may be seen in the 
tympanic cavity. This is sterile on culture, and we 
believe it is due to the hygroscopic action of propylene 
glycol. Its presence does not call for interference, for 
it soon disappears. The comparative poorness of results 
n “dangerous” ears is not surprising. As we have 
pointed out, the pathological state allows little prospect 


_of success by local measures, It is to be noted that the 


“‘ dangerous” ears respond more slowly than the “ safe.” 
No cases have recurred as yet, but, since the perforation 
persists in the majority, the possibility of such an event 
remains. 


‘Treatment of Tympano-mastoid and 
Operation Cavities 


Twenty radical and modified radical and ten dadiitaie 
tion cavities were treated. It is difficult to convey in 
tabular form the results of the treatment, because the 
cases varied in severity of infection. ‘ Gonsiderable clini- - 
cal improvement was observed in 26 of the 30 cases, 
although complete “ skinning” over of the cavities was 
not obtained each time. It was especially gratifying to 
see the improvement taking place in those cases infected 
by the usually troublesome Proteus’ ang Ps. pyocyanea 
organisms. 

Before the treatment of the operation cavity was 
started, any large granulations were cauterized or re- 
moved with a curette, loculations were broken down . 
with a myringotome or fine punch forceps, and the 
cavity made as smooth as possible. The wick was 
thoroughly soaked in chloramphenicol solution and 
packed loosely into all parts. If the patifnt was to 
remove it himself the end was brought through the 
meatus so that he could pick it up without difficulty. 
We prefer cotton-wool wicks to gauze becatise they 
hold more solution. Pieces of wool Kave not become 
detached or been lost in the ear so far in our experi- 
ence. The wick was left in place for 48 hours in most 
cases. The patient was instructed to move it and report 
in a week. If infection was still present the wick was 
replaced by another. The number of wicks required in 
successful cases was never more than four, and some- | 
times one was sufficient. Drops without wicks were used 
for one to three weeks in four cases : healing was rapid 
in three of these, but granulations persisted in the fourth. 

These cases require a little more care and attention _ 
than a “safe” chronic otitis media, but the cleansing 
action of the chloramphenicol wick is striking. 


The commonest organism encountered in this investi- 
gation was Proteus vulgaris, closely followed by Staph. 
aureus, Ps. pyocyanea, and coliforms. Friedlinder’s 
bacillus was isolated in one case. In some the flora was 
mixed—that is, Proteus vulgaris, and Staph. aureus were 
found together. Others in combination were Str. haemo- 
lyticus and non-haemolytic streptococci.” 

At the Belgrave Hospital all the organisms isolated in 


' the early cases. were tested for chloramphenicol sensi- 


tivity by the disk method of Thompson (1950). This 
was soon abandoned, however, because in two cases a 
Proteus vulgaris isolated from each, which was appar- 
ently non-sensitive by the disk titration, vanished within 
48 hours of treatment with the chloramphenicol solution. 
Consideration shows that, volume for volume, the solu- 
tion used for treatment is 60 times more concentrated 
than that used in the preparation of the disks. The 
standard used in the sensitivity test contains 50 yg: of. 
chloramphenicol per 0.02 ml. The same quantity of the 
solution used in the treatment of the cases described has 
3,000 pg. Therefore the results of the disk titration for 
sensitivity bear no relation to the effect of treatment. 
In using the chloramphenicol solution described in this 


Teport the routine testing for the sensitivity of 


is unnecessary. 
As already stated, the wicks were left 
in situ for 48 hours. In order to estimate the amount of 


- antibiotic activity which might still be present in them, . 


the following experiment was made. The treatment wicks 
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‘were removed with sterile precautions and laid across an 
agar plate ; three streaks of an 18-hour Sonne broth cul- 
ture up to the wick were made on the left half of the 
plate, and similiar streaks of an 18-hour coliform broth 
culture were made on the right half. The Sh. sonnei had 
a known chloramphenicol sensitivity of 3 yg./ml., the 
coliform: 12 »g./ml. The plates were incubated over- 
night. Fig. 2 shows the result. 
soaked in propylene glycol only and left in a mastoid 
cavity for the 
same length of 
time : it will be 
seen that colonies 
have grown out 
from this wick, 
swamping the 
Sonne and coli- 
form streaks. The 
organisms 
lated the 
cavities prior to 
the implantation 


of the wicks 

were : Fig. 1 (con- 

trol), Ps. pyo- 

cyanea; Fig. 2, 

Fic. 1—Control. Wick removed from Staph. aureus, 
mastoid cavity at the end of 48 hours. . 

‘Soaked in propylene glycol only. Organ- haemolytic strep- 


tococcus, diph- 
theroids. 

The _photo- 
graph shows that 
not only is the 
wick still sterile 
after 48 hours’ 
exposure to the 
infected cavity 
but that. enough 
active chloram- 


isms on left, Sk. sonnei; organisms on 
right, coliforms; organisms growing out 
wick, Ps. pyocyanea. 


to create a large 
zone of inhibition 
about it. This 
is a striking illus- 


treme potency of 
the chloramphen- 


2.—A 15% chloramphenicol solu- 


Fic. 
from a cavity icol solution. 
er ours’ insertion. rganisms on 
Sh. sonnei ; on right, Bact. Discussion 
coli; organisms isolated prior to treatment, 
Staph. aureus, haemolytic streptococcus, - There are many 
diphtheroids. reports in the liter- 


ature of series of 
cases of chronic suppurative otitis media treated by 
conservative measures. We believe that equally good 
results can be obtained by the use of chloramphenicol 
solution, with less trouble and loss of time to the patient, 
hospital, clinic, or doctor. It is not a panacea: a 
thorough examination of the ears, nose, and throat 
must*always precede its use. Granulations, polyps, locu- 
dations, etc.,, must always’ be treated as the experience 
of the surgeon dictates. It is important also to explain 
carefully how the drops should be used, for unless this 
is done the chances are that none will reach the affected 
parts. The use of a solution of chloramphenicol can 


have only an indirect effect on the healing of a drum by. 


getting rid of infection. Healing has been observed five 


times in our series, and in most cases the perforation is. 


Fig. 1 is a culture wick. 


iso-° 


phenicol is left - 


tration of the ex- - 


permanent. An ear with a perforated drum is liable to 
infection, and recurrences of discharge are bound to 
happen occasionally, whatever method ‘is used. John- 
ston (1948) reports that 45% recur within six months, 
and Banham (1944) 25%. The recurrences should react 
quickly to treatment, especially if it is immediately re- 
started. Chloramphenicol solution in a 15% concentra- 
tion keeps indefinitely, and a small supply kept by the 
patient for early use in a recurrence should be useful. 

In infected mastoid cavities similar conditions exist. 
There is no bone infection and the discharge clears with 
treatment and granulations disappear. In most cases 
epithelium grows over the raw areas to line the cavity 
completely. In a few long-standing cases, although the 
discharge stops, the epithelium does not spread and the 
granulations take on a flat, glazed, indolent appearance 
that otologists will readily recognize. In these, recur- 
rence of infection is likely. 

The possibility that the results could have been due 
to the extra care and attention that tends to be given 
in an investigation of this sort has been borne in mind 
and guarded against so far as is possible. The figures 
strongly suggest that chloramphenicol has a marked 
effect, and justify further and more extensive trials. 


The only cases in which an accurate record of the 
hearing has been kept are the fenestrations, but no 
patient has reported that his hearing has been made 
worse, nor have any vestibular symptoms developed. 
The audiograms of the otosclerotic cases, with the excep- 
tion of one, showed no change. In the exception a slight 
loss developed three to four weeks after the wick was re- 
moved—a loss which might have occurred i in any event. 


Two cases, both radical mastoidectomies, showed a 
local allergic reaction, a dermatitis of the auricle develop- 
ing. They settled with diphenhydramine hydrochloride 
(“ benadryl”), and the healing of the cavities was not 
delayed. Whether this reaction was due ‘to a drug sensi- 
tivity, either for propylene glycol (which is unlikely) _ 
or for chloramphenicol, or to the release of bacterial 
protoplasm due to the lysis of organisms by the anti- 
biotic we are unable to say. 


This investigation was made with a 15% solution of 
chloramphenicol in propylene glycol: 
good results can be obtained with a 10% solution only 
further work can show. On theoretical grounds the lesser 
concentration should be satisfactory. A 10% solution 
would contain 0.1 g. of antibiotic per ml. of propylene 
glycol, or an equivalent of 100,000 xg. In a 30-dropper © 
pipette a potency of 3,300 wg. per drop is thus reached, 
which should be adequate in relation to the resistance 
of the organisms likely to be met in chronic surgical 
infections. It would have the advantage of a saving in 
cost and stability in cold. However, the point of primary 
importance is that the concentration should be such that 
the antibiotic-available at the periphery of any cavity 
will overwhelm the organisms. If the ,amount of 
chloramphenicol in a solution is too critical there 
may be insufficient in the hidden recesses of the 
area under treatment to be effective, or, worse, 
resistant types of bacteria may breed. 


Tt seems ‘fairly obvious that if a solution of chloram- 
phenicol of the potency we have described is effective . 
in the treatment of probably the most difficult of all 
chronic surgical infections—those’ of the middle ear— 
it should have a much wider scope than the limited trial 
we have reported. 


whether equally ‘ 
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The cleansing of chronic varicose ulcers, the treatment , 


of.chronic osteomyelitis and of chronic sinusitis, and the 
control of infection in skin grafting seem fertile fields 
for an extension of its use. The possibility of local 
allergic reactions, which may be related to the lysis of 
bacteria by the antibiotic, must be kept in mind in any 
topical application of chloramphenicol. 


Summary 


The treatment of chronic infections of the middle ear 
and mastoid cavities with a 15% solution of chloramphenicol 
in propylene glycol is presented. The results appear to be 
as good as those produced by any method at present in use 
and they can be obtained with less trouble to the patient, 
hospital, or doctor... A wider application for topical 
chloramphenicol is suggested. 

[Since writing the above we have found that a 10% solu- 
tion of chloramphenicol sems to be as effective as the 15% 
solution. Under present conditions the saving in cost and 
material is important.] 


We owe thanks to our colleagues at King’s College Hospital 
and the Belgrave Hospital for allowing us to treat some 
of their cases; to Mr. W. I. Daggett and Mr. T. E. Cawthorne 
for their criticism; and to Mr. Hewlitt, Mr. Hollis, Mr. Jarrett, 
and Mr. Foxwell for their help in collecting material. We are 
also indebted to Dr. A. G. Cunliffe and the staff of the 
Bacteriology Departments of King’s College Hospital Group for 
carrying out many investigations and sensitivity tests; to 
Mr. Daverson for the photographs; and to Dr. J. Stanley White, 
of Parke, Davis and Co., for the supply of chloramphenicol 
solution used. 
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A delegation from the National Union of Students visited 
Russia in May, and on their return they published an account 
of what they had learned about higher education and other 
aspects of Soviet life, including the free State health service 
(British Students Visit the Soviet Union; from 3, Endsleigh 
Street, W.C.1, price 2s.). No fees are charged for doctors’ 
or hospital services, but a small charge is made for medi- 
cines supplied on a doctor’s prescription. Services pro- 
vided are centred in polyclinics, sanatoria (special clinics), 
and hospitals ; the latter are mostly in the large towns, and 
the polyclinics scattered throughout urban and country dis- 
tricts. The delegation visited a polyclinic in Moscow, and 
found that it provides treatment similar to that given in 
out-patient departments of British hospitals. If necessary 
the patient is referred to a hospital, since polyclinics have 
no hospital beds. Each clinic serves a specified district, 
and each doctor is responsible for the health of a certain 
group of people covered by the clinic. The service aims 
to provide one doctor to 1,500 people. Part of the medical 
course for students includes a period spent at a polyclinic. 
When the delegation visited the Bodkin Hospital in Moscow 
they were told that 1,000 beds were formerly set aside for 
infectious diseases, but that since the war the incidence had 
so decreased that now less than half that number were 


reserved. Nurses are required to undergo a five-year train-— 


ing before they qualify, and to work a minimum of 36 hours 
a week, though they may work longer hours if they wish. 
On the whole the hospital organization appeared to be 
similar to our own, and the most striking feature was the 
overcrowding in the wards, especially the surgical wards. 
Little or no midwifery is practised at home, and free nursing 


is available to all expectant mothers. 


‘PETHIDINE AND GENERAL 
ANAESTHESIA 


_ MICHAEL JOHNSTONE, M.D. D.A. 
(From the Bolton District General Hospital (Townleys), 
Lancashire) 


Pethidine was synthesized by Eisleb and Schaumann 


- (1939) during a search for a drug which would act anti- 


cholinergically in a manner similar to atropine. They 
observed that pethidine antagonized the effects of acetyl- 
choline on smooth muscle, abolished the spasm in gut 
associated with the application of barium chloride, 
prevented the action of histamine on the ‘bronchioles, 
and acted as an analgesic agent. Recent investigators 
(Gruber et al., 1941 ; Batterman, 1943 ; Yonkman, 1948) 
have agreed that the spasmolytic action of pethidine 
is due to a strong papaverine-like effect combined with 
a weak atropine-like effect. 

The fortifying effect of pethidine on the anaesthetic 
properties of nitrous oxide has been described by 
Brotman and Cullen (1949) and is now generally 
accepted. Its mode of action in this respect remains 
unexplained : I am of the opinion that it is too pro- 
nounced to be explained by synergism or by summation. 
The object of the present investigation is to try to throw 


_some light on the problem by studying the effects 


of pethidine on the various cardiac and respiratory 
dysfunctions associated with general anaesthesia. The 
investigation has been diyided. into four sections : (1) 
the effects of pethidine on the cardiograms of northal 
subjects ; (2) the effects of pethidine on the tachypnoea 
associated with trichlorethylene anaesthesia; (3) the 


‘effects of pethidine on the cardiac inhibition associated 


with general anaesthesia ; and (4) the effects of pethidine 
on the ventricular arrhythmias associated with trichlor- 
ethylene anaesthesia. 


Pethidine and Conscious Subjects 

Fifteen patients with normal cardiovascular and 
respiratory systems were selected. Pethidine, 50 mg., 
was administered intravenously to each of them and 
followed 10 minutes later by atropine, 1/100. gr. . 
(0.65 mg.) intravenously. Cardiograms were obtained. 
immediately before the first injection, five minutes after 
it, and one minute after the injection of atropine. 

Pethidine caused, no changes in the rhythm or form 
of the cardiograms of any of the patients ; there were 
slight increases—three or four beats a minute—in the 
sinus rates of a few of the patients, attributable to 
emotional factors ; the sinus rates of the remainder were 
unchanged. There was no evidence of a narcotic effect, 


‘and respiration appeared to be uninfluenced. There 


was a marked increase in the sinus rate of each patient 
within 30 seconds of the administration of atropine. © 


Pethidine and Trichlorethylene Tachypnoea 

Pethidine, 50 mg., was administered intravenously to 
eachvof 25 patients who had developed persistent tachy- 
pnoea after periods of trichlorethylene anaesthesia 
ranging from 20 to 30 minutes ; atropine was the only 
pre-operative drug given. Before the administration of 
pethidine the average respiration rate for the group was 
52 a minute, the most rapid being 72 a minute. 
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Fic. 1.—Pneumogram illustrating the effect of pethidine on trichlorethylene tachypnoea. Note the decrease in the respirator ~ and 
the i increases in the amplitudes of the respiratory excursions which occur seconds after the administration of pethidin 


\ 


Fie. 2.—{A) rem, illustrating the occurrence of apnoea following cverdosage with pethidine in the treatment of trichlor- 
ethylene tachypnoea ) Pneumogram of the same patient, taken three minutes later, showing the response to a small dose of 
eiten dioxid Exogenous carbon dioxide had been eliminated when this tracing was recorded. 


The injection of pethidine was followed within two capillary bleeding, were very much better. I have since 
minutes by a marked decrease in the respiratory rate used smaller doses of pethidine—25 mg.—with consis- 
‘of each patient. There also occurred considerable tently satisfactory results and without the occurrence 
increases in the amplitudes of the respiratory excursions Of apnoea ; the intramuscular injection of slightly larger 
of 20 patients, the increases affetting both inspirations 40ses is equally effective. 
and expirations (Fig. 1). Complete apnoea occurred 
_in the remaining five patients approximately two minutes Pethidine and Cardiac Inhibition 
after the administration of pethidine (Fig. 2, A) ; in each Pethidine, 100 mg., was administered intramuscu- 
instance the apnoea was abolished by the administration -larly to each of 15 patients 30 minutes before the 


of small amounts of CO, by manual compression of the induction of anaesthesia ; no other pre-operative drugs — 


rebreathing-bag, spontaneous respiration returning with- were given. Anaesthesia was induced with 0.5 g. of 
in one minyte when the carbon dioxide was discontinued thiopentone intravenously and continued with cyclo- 
(Fig. 2, B). propane and—oxygen in a closed circuit with carbon 

The Coxeter-Mushin anaesthetic apparatus was used dioxide absorption, assisting gently the respirations when 
for a few patients outside the above series to facilitate mecessary. After five minutes of cyclopropane anaes- 
the graphic registration of the respiratory changes thesia, atropine, 1/100 gr.-(0.65 mg.), was giyen intra- 
associated with the use of pethidine ; an ink writing-point | venously to each patient and the anaesthesia continued. 
was attached to the lever of the rebreathing-bag and Only those patients whose air passages remained 
tracings were recorded on a drum rotated by clockwork. completely patent, with no evidence of laryngeal or 
Adequate precautions were taken to prevent interference bronchial spasm, have been included, as these compli- 
to respiration by the accumulation of carbon dioxide cations may cause changes in cardiac rate and rhythm. 
in the circuit, and soda-lime was not used in view of Cardiograms were obtained immediately before induc- 
the risk of a toxic reaction. tion, after the administration of thiopentone, after five 

It was also noted that there was a marked decrease Minutes of cyclopropane anaesthesia, and 30 seconds 


in the resistance of the lungs to manual inflation follow- after the administration of atropine. 
ing the administration of pethidine. The appearance of Well-marked bradycardia occurred in every patient 
each patient improved and the operating conditions, within a few minutes of the start of cyclopropane inhala- 


from the point of view of muscular quiescence and tions, being of s-a nodal origin in 12 patients and of A-Vv 
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nodal origin in 3. The in- 
jection of atropine -was fol- 
lowed within 30 seconds by 
the appearance of sinus 
tachycardia in every patient 
(Fig. 3); the selective action 
of atropine on the A-v 
node was apparent in several 
patients (Fig. 3, D and EB). 


Pethidine and Ventricular 
Arrhythmias 
Pethidine, 25 mg., was ad- 
ministered intravenously to 
each of a series of 25 patients 


chloroform; prolonged 
constriction: of the bron- 
chioles would lead to re- 
tention of carbon dioxide, 
with consequent increase 
in the respiratory rate. 

It is probable that pethi- 
dine abolishes tachypnoea 
by causing bronchiolar 
dilatation and facilitating 
the elimination of carbon 
dioxide. It probably also 
prevents the occurrence of 
broncho-constriction when 
an anaesthefic vapour is 


Fic. 3.—Male, 45 years; 
herniorrhaphy. All Lead II. 
Premedication: pethidine 
100 mg. (A) Before induc- 
tion after thiopentone, 
0.5 g. intravenously; (C) 
after cyclopropane inhala- 
tions for three minutes ; (D) 
15 seconds after  atro- 
pine, 1/100 gr. (0.65 mg) 
intravenously ; (E) 0 
seconds after the atropine. 


in whom ventricular arrhyth- 
mias had occurred sponta- 
neously during trichlorethyl- 
ene anaesthesia : multifocal 
ventricular tachycardia was 
present in 12 patients, and 
bigeminal rhythm (sa-v) in 
the remainder ; the arrhyth- 
mia was present in each 


inhaled, thereby permit- 
anaesthetic agent to-reach 
the alveoli; this effect 
anaesthetic properties of 
the agent used. In support: |= a 
of this hypothesis may be 
cited ; the marked decrease 


patient for 20 minutes before 
the injection of pethidine (Fig. 4, C, D, and E). 
The arrhythmia disappeared in each patient within 
four minytes after the injection of pethidine, with the 
return of regular sinus rhythm (Fig. 4, F). It was noted 
that the arrhythmia did not disappear spontaneously 
if apnoea followed the administration of pethidine ; 
under these circumstances sinus rhythm was restored 
in a few minutes by assisting the respirations manually. 
The ventricular ectopic rhythms showed no tendency to 
recur during the subsequent 30 minutes of anaesthesia ; 
after this period the respiratory rate tended to increase 
and an occasional ventricular ectopic beat appeared on 
the electrocardiograph ; the administration of a further 
small dose of pethidine restored normal rhythms to both 
the heart and the lungs. 


Discussion P 
The most dramatic and probably the most important 
effect of pethidine during anaesthesia is in the abolition 
of respiratory dysfunctions, of which tachypnoea is the 
most common. Since the completion of this investigation 


_ [have observed that it also abolishes the severe broncho- 


spasm which may follow the insertion of an endotracheal 
tube, normal respiratory rhythm returning within two 
minutes of the administration of the drug. 

The genesis of trichlorethylene tachypnoea is not quite 
elear. Whitteridge and Biilbring (1946) were of the 
opinion that it was due to hyperirritability of the infla- 
tion and deflation reflexes produced by trichlorethylene 
on the pulmonary vagal receptors. I doubt whether this 
is the complete explanation, because the degree of tachy- 
pnoea associated with trichlorethylene anaesthesia is 
considerably in excess of that associated with other 
agents which have somewhat similar effects"on the pul- 
monary receptors. 

Dixon and Ransom (1921) observed the occurrence 


of broncho-constriction in animals inhaling chloroform | 


vapour ; the constriction occurred during induction and 
disappeared as the depth of anaesthesia increased ; the 
reaction was equally-well defined in atropinized animals. 
I believe that a more persistent degree of broncho- 
constriction may follow the inhalation of trichlorethyl- 
ene, which is a much less potent anaesthetic agent than 


in the resistance of the 


lungs to manual inflation 
after the administration 
of pethidine ; the apnoea 


which may follow the in- © 


jection of pethidine, per- 
haps due to a _ sudden 
elimination of carbon di- 
oxide, as it is abolished by 
the inhalation of small 
amounts of carbon di- 


Fic. 4.—Wo 33 years; 
colporrhaphy. Lead II. 


Premedication: atropine, 
1/100 gr. (0.65 mg.). fa) Be- 


, fore induction; (B) after thio- 


pentone, 0.5 g. intravenously : 
(C) after seven minutes of tri- 
chlorethylene anaesthesia; (D) 
after 15 minutes of trichlor- 
ethylene anaesthesia; (E) after « 


20 minutes of trichlorethylene 
anaesthesia; (F) three minutes 


oxide ; the abolition of the 
bronchospasm which may after pethidine, 30 mg. intra- 
follow the insertion of an venously 
endotracheal tube. 
_ It has been demonstrated that the inhalation of an. 
irritant anaesthetic vapour may lead to cardiac arrest 
as the result of stimulation of the pulmo-cardiac reflexes 
(Johnstone, 195la). The anaesthetic agent stimulates 
vagal receptors in the air passages, resulting in reflex 
inhibition of the heart with the appearance of brady- 
cardia, s—A nodal and a-v nodal blocks, ventricular stand- 
still, and complete cardiac-arrest ; atropine modifies the 
vagal~effect considerably. Brodie and Russell (1901) | 
were of the opinion that the vagal receptors were 
situated in the bronchioles and alveoli, and they observed 
that the most intense degree of cardiac inhibition 
followed artificial inflation of the lungs in the presence 
of an open thorax ; the cardiac inhibition was equally, 
well marked in curarized and non-curarized animals. 
Judging from the results obtained in the third section 
of this investigation, it would seem that cardiac inhibition 
occurs more readily in patients premedicated with pethi- 
dine : severe degrees of inhibition appeared in severai 
patients within two to three minutes ofthe start of 
cyclopropane inhalations, whereas in non-premedicated 
patients inhibition is not so pronounced till several 
minutes later (Johnstone; 1951a). The absence of any 
significant increases in the sinus rates of conscious 
patients after the intravenous administration of pethidine 
is in marked contrast to the effect of atropine. . The 
briskness of the pulmo-cardiac reflexes. in pethidinized ~ 
patients may be due to increased exposure of the vagal 
receptors as the result either of bronchiolar dilatation or 


\ 


1d 
of 
ce - 
. 
is- 
ce 
‘u- 
he 
gs 
of 
lo- 
on 
en 
ed 
li- 
m. 
ds 
la- 
Vv 


946. Ocr. 20, 1951 


PETHIDINE AND GENERAL ANAESTHESIA 


BarrisH 
MepicaL JouRNAL 


of the prevention of bronchiolar constriction following 
the inhalation of the anaesthetic vapour. 


To return momentarily to the problem of trichlor- 
ethylene tachypnoea : it may be argued that pethidine 
abolishes tachypnoea during anaesthesia ‘by producing 
analgesia of the vagal receptors, with diminution in the 
activity of the Hering-Bruer reflexes , the inability of 
pethidine to protect the heart from reflex vagal inhibition 
tends to discount this theory. 


It has been demonstrated that carbon dioxide retention 


is Tesponsible for the occurrence of ventricular arrhyth-, 


mias during cyclopropane anaesthesia (Johnstone, 1950) 
and during thiopentone ‘anaesthesia (Johnstone, 1951b) ; 
efficient elimination of carbon dioxide prevents the 
occurrence of the arrhythmias and abolishes them 
when present. I have recently administered small doses 
of carbon dioxide to a series of 25 patients who had 
been anaesthetized with trichlorethylene and in whom 
there was no evidence of cardiac arrhythmias; the 
inhalation of carbon dioxide was followed by the 
appearance of multifocal ventricular tachycardia in 14 
patients, bigeminal rhythms in 7, and sinus tachycardia 
in the remainder. These observations indicate that the 


_ ventricular arrhythmias which appear spontaneously 


during trichlorethylene anaesthesia may be due to the 
retention of endogenous carbon dioxide as the result 
of tachypnoea. Pethidine abolishes the arrhythmias 
probably by permitting the more efficient elimination of 
carbon dioxide ; the failure of pethidine to abolish the 
arrhythmias when apnoea follows its administration 
indicates. that the drug has no direct. influence on the 
cardiac conducting mechanism and that its probable 
action is indirect through the more efficient elimination 


carbon dioxide. 


The use of pethidine in conjunction with nitrous oxide, 
oxygen, and trichlorethylene produces an excellent and 
safe method of anaesthesia provided that patients are 
gremedicated with atropine. I have used the techniqhe 
extensively for’ colporrhaphies, thyroidectomies, mast- 
ectomies, and numerous other operations not requiring 
profound muscular relaxation. Anaesthesia is less pre- 
cariously light than when nitrous oxide, oxygen, and 
pethidine are used.. Recovery is prompt, with a complete 
absence of restlessness, provided respiratory and cardiac 
dysfunctions are carefully controlled. Recovery re- 
sembles closely the awakening from natural sleep, and 
analgesia is well marked for three to four hours after 
ithe recovery of consciousness. 


I have not been satisfied with this technique for robust 
ipatients or for patients undergoing operations which 
‘entail traction on the abdominal viscera or dilatation 
of the anal sphincter : these manipulations precipitate 
‘severe laryngo-bronchial spasms in lightly anaesthetized 
patients. It has not been my experience that the com- 
‘bination of light anaesthesia and curare eliminates the 
activities of the traction reflexes ; the spasms which I 
have observed in lightly anaesthetized curarized patients 
thave been much more severe and prolonged than those 
‘which have occurred in lightly ,anaesthetized non- 
curarized patients, presumably as the result of paralysis 
of the accessory muscles of respiration. I consider it 
advisable to use more potent anaesthetic agents for those 
surgical procedures which involve stimulation of the 
traction reflexes, in conjunction with minimal doses of 
curare. The greatest care must be taken to avoid the 
occurrence of reflex laryngo-bronchial spasm in patients 
with myocardial disease ; so far as I can ascertain, it 


can be avoided only by maintaining the first or second 
plane of surgical anaesthesia with either diethyi ether 
or cyclopropane. 

Through the courtesy of Messrs. A. C. Cossor, Ltd., of 
London, in conjunction with Tytherington Products, 
Ltd., of Cheadle, Manchester, electrocardiographic 
equipment incorporating a specially adapted oscillograph 
was provided for part of this investigation ; preliminary 
observations indicate that the oscillograph is ideally 
suited for the immediate detection of cardiac arrhy- 
thmias during anaesthesia. 


Summary 


It is demonstrated that pethidine abolishes and prevents 
the tachypnoea and ventricular arrhythmias associated with 
trichlorethylene anaesthesia. It is suggested that these com- 
plications of trichlorethylene anaesthesia are due to reten- 
tion of endogenous carbon dioxide. Pethidine seems to 
act by causing bronchiolar dilatation, thereby ensuring the 
efficient elimination of carbon dioxide. 

Pethidine appears to increase the sensitivity of the vagal 
pulmo-cardiac reflexes, thereby increasing the risk of cardiac 
inhibition during anaesthesia in non-atropinized patients. 

In atropinized patients, the use of pethidine in conjunc- 
tion with nitrous oxide, oxygen, and trichlorethylene is advo- 
cated as a safe and satisfactory method of anaesthesia for 
operations not requiring profound muscular relaxation or 
entailing traction on viscera. 


Equipment for conveniently recording respiratory activity 


during anaesthesia is described. 
The application of the cathode-ray oscillograph to clinical 


anaesthesia is explained. 
I wish to record my gratitude to Mr. E. S. Gawne, recently 


my chief and medical superintendent, for the provision of 
facilities; to Professor W. Schlapp, Manchester University, for 


-the loan of the pneumographic equipment; to Mr, J. Latham, 
S.R.N., and Mr. J. D. Rigby, clinical photographer, for valuable 


technical assistance. 
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The fourth annual week-end school of the Association of 
Public Health Lay Administrative Officers was held at Oxford 
in September. Attended by over 100 representatives of local 
health authorities, the school opened with a visit to the 
Pressed Steel Company at Cowley, where in addition to a 
tour of the factories—refrigeration and car bodies—Dr. 
Reynard, principal medical officer to the company, gave an 
address on the industrial health services. Dr. J. A. Scott, 
deputy county medical officer, addressed delegates on the 
National Health Service. After a historical survey of the 
political launching of the Act, Dr. Scott dealt with anomalies 
—the ambulance services, the ludicrous situation of the 
supplier having little control over the demand ; the maternity 
service with present loss of work for the domiciliary mid- 
wives ; the difficulty of the medical officer of health in the 
field of infectious diseases ; the complexity of the tubercu- 
losis service ; the difficulties of the aged, elderly, and chronic 
sick ; and mental health. The last two days were spent in 
discussing care of mothers and young children, the ambu- 
lance service, prevention of illness, care and aftercare, home 
help service, and. welfare services. 


\ 


. Brit. med. Bull., 4, 85, 
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URIC-ACID LEVELS IN BLOOD AND 
PLASMA | 


BY 
H. E. ARCHER, M.R.C.S., L.R.C.P., F.R.LC. 
AND 
E. RHODEN, M.A., Ph.D. 


(From the Department of Biochemistry, West London 
Hospital) 


In a survey of over 100 patients on whom routine uric- 
acid. estimations were made at the request of the West 
London Hospital Rheumatism Clinic it was confirmed 
that the level of uric acid is higher in plasma than in 
whole blood (Table I). This difference had been recog- 
nized previously (Hawk, 1947), and in the’ present series 


TaBie I—Blood Uric Acid and Plasma Uric Acid in 114 Patients 


Mean Value | Standard Error 


Whole blood 3-52+40-93 0-087 
Plasma 4-0441°55 0-097 
Significance ratio. = 3-8 


was found in 102 out of 114 patients. The high signifi- 
cance ratio shows that there is a real difference between 
the uric-acid levels of blood and of plasma. 

It was also noticed that for any one patient the blood- 
plasma-uric-acid ratio remained constant over consider- 
able periods, though in one. case the actual uric-acid 
figures varied greatly (Table II). 


TABLE II.—Blood/ Plasma Ratio of Uric Acid 


Patient uric acid | | Date 
‘atien ric 
mg./100 ml. | mg./100 ml. Plasma 
: 10-0 12-9 78 28 
16-0 21-0 76 13/6/49 
Mr. B (gout) 
5-4 56 96 weeks 


This observation suggested that one or more factors 
which remain reasonably constant in any one individual 
affected either the actual amount of uric acid present in 


the blood and plasma or the chemical reactions by which - 


uric acid is estimated in Folin’s method (Folin, 1933), 
which was employed in all estimations. 

It was thought that interfering substances might 
be responsible. Ergothioneine and glutathione, both 
sulphydryl-containing reducing substances, which occur 
in minute quantities in the red cells, were found to 
increase “ uric-acid values "—that is, they produced an 
increase in the depth of colour given by uric acid which 
would be interpreted as excess uric acid 

The addition of 100 mg. of glutathione per 100 ml: 
produced an increase of about 1 mg. of uric acid per 
100 ml. in standard solution’ of uric’ acid, and the rise 


due to the same amount of ergothioneine was about 


4 mg. of uric acid per 100 ml. 

However, in the:amounts in which these substances 
occur in the erythrocytes they do not have an appreci- 
able effect on uric-acid reagents. They are therefore not 
responsible for any difference between blood and plasma. 


\ 


In fact, if they interfered with the estimation they would 
raise the apparent uric-acid level in whole blood, thus. 
tending to obliterate the difference. 


Molybdenum was alleged to reduce the uric-acid 
reagents, thus giving rise to apparently higher uric-acid 
‘values. Using King’s (1937) and Folin’s methods and 
‘running parallel series of estimations with molybdenum- 
free and not specially purified reagents we found good 
agreement between the two series, provided that the 
‘standard was treated i in exactly the same way as the test 
solution—that is, with the same reagents. 


After eliminating these chemical factors, the initial 
measurement of blood and plasma was questioned. 
There might be a discrepancy between the volume of 
blood and plasma delivered by the same pipette, owing 
to the higher viscosity of the blood. If a less than 
nominal volume of blood is delivered, while the correct. 
amount of plasma can be obtained, a higher plasma uric 
acid would, of course, result. As whole blood presum- 
ably becomes more viscous as its cell content increases, 
it was thought that some measure of the “ draina 
factor ” might be obtained by correlating the packed 
volume with blood and plasma uric-acid levels. In over 
100 cases blood and plasma uric acid were measured and - 
the packed cell volume recorded. The results are shown 
in Table III. 


Tasie III. —Blood and Plasma Uric-acid Levels and Packed Cell 


Volume 
Blood ‘Plasma Uric Acid % Packed Cell Volume 
90-54 0-7) Above 40% 45-59 
97-544-7 | 0-71 Below 40% 


This analysis by cell volume can be interpreted to show 
two other possibilities. First, there may be a natural 
difference between the uric-acid content of red cells and 
plasma. Uric acid may not be able to diffuse freely 
‘across the cell membrane, and a slight excess remains 
permanently in the plasma. Secondly, uric acid may be 
adsorbed on the protein precipitated by tungstic acid. A 
larger precipitate will adsorb more uric acid and there- 
fore give rise to a lower uric-acid value in the filtrate. 
As the precipitate from whole blood is larger than that 
of plasma, a difference in the results may be expected on: 
this assumption. A low cell volume would produce a | 
smaller precipitate and tend to cancel out the difference. 

In conclusion, it can be stated that there is a distinct 
difference between blood and plasma uric-acid levels. 
The higher uric acid in the plasma may be an artifact 
inherent in the technique, but the possibility of a real 
difference has not been ruled out. 


Folin, oO. PB cise J. biol. Chem., ili. 
7). Phys logical Chemistry, 12th ed., 


King E et al. 1, 886. 


The British Institute of Embalmers has prohibited the use 
of any fluid or compound containing arsen rs lead, mercury, 
copper, zinc, silver, antimony, and bismuth, or any other 
substance containing poisonous alkalqids such as morphine, 


codeine, narcotine, atropine, etc., by any of its members whem 


embalming a dead human body. This is so that the embalm- 
_ing will not conflict with medico-legal examinations, and the- 
resolution condemning the use of any such substances was. 

passed in order to co-operate with the Home Office in the — 
Sescetlon of deaths sti may be due to poison. | 
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AN EPIDEMIC OF BORNHOLM DISEASE 
PRELIMINARY REPORT 


J. B. M. DAVIES, M.D., D.P.H. 
Deputy Medical Officer of Health, City of Oxford 


AND 


J. F. WARIN, M.D., D.P.H. 
' Medical Officer of-Health, City of Oxford 


‘An outbreak of an infectious disease, the symptoms of 
which suggest Bornholm disease, is occurring in Oxford. 
The cases are appearing not in a closed community, 
where recognition is usually much simpler, but among 
the general population of the city ; and if it had ‘not 
been for one or two fortunate clues this outbreak might 
well not have come to light. Inquiry has since shown 
that there have been recent outbreaks in other areas, 
but this fact was not generally known in medical circles 
in Oxford when the epidemic began. We were lucky 
enough to find some of the early cases and so to draw 


the .attention of the local medical profession to the 


presence of an unfamiliar disease. There is no doubt 
that this early communication has been of the greatest 


_ assistance to practitioners, and has enabled a correct 


diagnosis to be made in many cases of what is often a 
puzzling and, at times, a worrying disease. It is as a result 
of this experience, and because we feel that the disease 
may possibly be prevalent in other areas, that we have 
decided to publish this preliminary report. Present-day 
knowledge of Bornholm disease is very incomplete, and 
any opportunity of obtaining further information should 
not be missed. It is therefore hoped that the following 
account not only will be helpful in the diagnosis of cases 
in other areas but will also stimulate further epidemio- 
logical ‘ investigation. 

The Oxford outbreak started early in September, and 
cases are still being reported. Up to the present, 79 cases 


‘ (in 66 children and 13 adults) have been traced. There 


has been an incubation period of 4 to 3 days in the 
majority of family contacts. ' 


Signs and Symptoms 

The onset has usually been sudden, with severe upper 
abdominal or lower.thoracic pain. . In 42 cases only 
upper abdominal pain has occurred ; in 22 cases both 
abdominal and thoracic pain have been present; in 
11 cases only thoracic pain has been reported. In 4 cases 
meningitic symptoms have predominated, but in these 
there has also been some abdominal or thoracic pain. 

Abdominal pain has been reported more frequently 
among children than adults, and has commonly begun 
in the umbilical area and moved upwards. Thoracic 
pain has been reported most commonly in the lower 
anterior part of the chest, on either side. The pain in 
practically all cases has been most acute at the onset, 
and mothers have reported that their children have been 
“doubled up” by it. The pain, whether abdominal or 
thoracic, has been aggravated by movement, and the 
thoracic pain by deep breathing. The pain has been 
definitely spasmodic in type. Young children have 
usually played quite happily between attacks, although 
all the adults affected have reported that the pain never 
completely left them in the early stages) 


. well with the outbreak we are experiencing in Oxford. 


A temperature of 102-103° F. (38.8-39.4° C.) has been 
common at the onset, and all cases have had some 
pyrexia. Patients having very severe attacks of pain 
have invariably had a high temperature. Vomiting has 
not been a prominent feature and has occurred only 
during the most acute attacks of pain, and diarrhoea has 
been absent in all cases. Sore throat has been reported 
in only six cases about the third or fourth day of the 
disease. Headache has been very severe in 16 cases ; in 
most of these it has developed from three to four days 
after the onset. Where the headache has been of extreme 
severity photophobia and aching eyes have been pro- 
minent symptoms. Neck rigidity has been found in 
four patients (three adults and one child) and, from the 
past history, may have been present in three other cases. 
Convulsions occurred in one child. 

One of the adults with signs of meningitis had an 
illness characterized by sudden onset, intermittent 'tem- 
perature, and increasing malaise, followed after a week 
by slight pain in the chest, very severe Headache, photo- 
phobia, and slight neck rigidity. One direct contact 
of this case developed a similar attack of meningitis, 
while another contact developed a typical attack of 
Bornholm disease. These two cases of meningitis were 
nursed at home and no lumbar puncture was performed. 
The third case of meningitis was in a child who was 
already under observation as a contact, and who after 
four days of an illness typical of Bornholm disease 
developed meningitis and was admitted to hospital. 
Lumbar puncture showed a normal fluid except for a 
pleocytosis of 177 cells, 83% of which were lymphocytes. 
The father of this child has since developed a typical 
attack of Bornholm disease. The fourth case was in a 
male adult who suffered a typical attack of Bornholm 
disease at the same time as his stepson and four other 


near neighbours. He returned to work though obviously _ 


not well ; nine days later he developed meningitic signs 
and was admitted to hospital, where lumbar puncture 
revealed a fluid containing protein 135 mg. per 100 ml. 
and cells 260, of which 75% were lymphocytes. 

These four patients with definite meningitic signs are 
of particular interest. Such cases are described in the 


Jiterature, and, in addition, references have been found . 


to two epidemics of Bornholm disease (one in America 
and one in India) which have coincided with outbreaks 


of benign lymphocytic meningitis. It is this pdssible 


connexion which has made us wonder whether the very 
recent unexplained epidemic of benign meningitis in 
County Durham! had any features suggestive of Born- 
tholm disease. It seems that similar cases of meningitis 
have since been identified in Cardiff and Dorset.? Only 
a very brief description of the Durham cases has so 
far been given, but there are certain features, such as 
incubation period and degree of infectivity, which fit in 


Recurrences 
The duration of illness in the Oxford Bornholm out- 
break has varied between one day and two weeks, but 


in most cases it has lasted 4 to 5 days. Several children 
had apparently recovered by the second’ or third day 


and returned to school, only to relapse with recurrence , 


of the pain. Such recurrences have not occurred in 
children kept in bed from the start of the illness. Adults 
have also tended to get a recurrence of symptoms, parti- 
cularly if they have attempted te get up too soon. Most 
children appear very debilitated at the end of the illness, 
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and mothers have remarked on their lack of appetite. 
Adults report extreme tiredness and weakness, and in 
those who have had very bad headache there has been 
complaint of some giddiness. 

The outbreak was first discovered in north Oxford, 
but cases are now being reported from most other areas 
of the city. The distribution of cases is characterized 
by small areas of heavy incidence such as several cases 
in the same street, often in neighbouring houses. Within 
the home the disease has been very infectious, and it 
has been the rule rather than the exception for all the 
children in a household to be involved. 

So far as is known there is no mortality attached to 
this disease, and from the point of view of the patient 
it consists of a relatively short but very painful illness 
followed by full recovery. To the doctor, however, the 
diagnosis may be most puzzling, and the hore severe 
cases require differentiation from acute disease of the 
abdomen or chest, or possibly even from the various 
forms of meningitis. Treatment is symptomatic. 

Some samples of blood and faeces have been obtained, 
and.an investigation is being undertaken to try to eluci- 
date the part, if any, played by the Coxsackie group of 
viruses in the aetiology of this disease. 


Summary 


A brief description is given of an extensive outbreak of 
Bornholm disease in Oxford. Cases are still occurring and 
details of 79 patients have so far been collected, It is con- 
sidered of particular interest that at least four cases have had 
signs of meningitis. 

We are very much indebted to the many doctors in the city 
who have so promptly given details of cases occurring in their 
practices. 

REFERENCES 


1British Medical Journal (1951). 2, 555. 
"Ibid. (1951). 2, 802. 


Medical Memorandum 


Traumatic Rupture of the Duodenum 


Rupture of the first part of the duodenum by a non- 
penetrating abdominal injury is uncommon enough to 
make the following case of interest. 


Case Report 


A labourer aged 63 was injured at 10 a.m. on August 18, 
1950. While handling a 25-cwt. (1.270-kg.) steel bed plate 


. he was struck across the abdomen when the plate slipped 


from the hook of a crane and fell to the ground. The 
straight edge of the plate fell against his epigastrium and 
then slid down the front of his body to land on his feet. 
He sustained a fracture of his first left metatarsal, fractures 
of the phalanges of both great toes, and, in the fall, a crack 
in the lower end of his right radius. 

A few minutes after the injury he noticed severe 
abdominal pain. He was given } gr. (16 mg.) of morphine 
at 11.30 a.m. and sent to hospftal. During the day his pulse 
rate remained around 60, but by evening his condition was 
obviously deteriorating. At 7.30 p.m. he was pale. cold, in 
severe pain, and slightly disorientated. His blood pressure 
was 130/80. The abdomen showed no external injury, but 
uniform tenderness and rizidity were present in all quadrants, 
and rectal examination showed tenderness in the recto- 


vesical pouch. There was no abnormality in the urine. 
A diagnosis of ruptured hollow viscus was made. 

At laparotomy a linear wound 1 cm. long was found on 
the anterior aspect of the first part of the duodenum. The 
tear was running across the long axis of the bowel; its . 
edges were irregular, showing small haemorrhages and 
oedema. No evidence of underlying peptic ulceration was 
found (no history of dyspepsia was obtained later). The 
wound was oversewn and omental tags were sutured over 
the area. Exploration revealed no further injuries, and the 
abdomen was closed in layers with drainage. 

Post-operative bronchitis with early collapse of the right 
lower lobe responded to penicillin and breathing exercises. 
His subsequent progress was entirely satisfactory, and he was 
discharged to the convalescent home 10 days after admission. 


Comment 


Rupture of the duddenum occurred in only 9% of 
717 cases of closed intestinal rupture (Gage, 1902: 
Berry, 1921 ; Rowlands, 1923 ; Poer and Woliver, 1942). 
Sir Hugh Rigby (1924-5) reported a case in which a tear | 
of the second part of the duodenum was followed by 
the development of a duodenal fistula, and Salisbury 
(1945) recorded the successful repair of an almost com- 
plete rupture at the level of the ampulla of Vater. Rup- 
ture of the duodenum following blast injury to the 
abdomen was reported in the recent war (Gordon-Taylor, 
1942 ; Cameron, Short, and Wakeley, 1943). 

A study of the figures provided by Battle (1919) shows 
that duodenal rupture is most commonly found in cases 
of run-over or crushing injury. It is then caused by 
direct compression of the bowel between the vertebral 
column and the injuring force, as was shown in the 
case described by Simpson (1950), when the ruptured 
duodenum was associated with pancreatic lesions clearly 
due to such compression. Salisbury attributed his case 
to a bursting injury after forcible discharge of the 
stomach contents into the duodenum, and ft seems likely 
that the lesion described above was of this nature, the 
injury being confined as it was to the unsupported 
anterior aspect of the duodenum. In repairing the 
wound traction downwards and to the left on the 
stomach did not markedly enlarge the opening, as 
would be expected if the lesion had been a tear due-to 
forcible displacement of the stomach. 

“It is interesting to note in this case the delay in diag- 
nosis caused by the administration of morphine before 
admission and by the failure of the pulse rate to rise 
during the period of observation in the ward. Pre- 
occupation with his bony injuries also served to delay 
recognition of the seriousness of his abdominal com- 
plaints. 


I wish to thank Mr. F, F. Martie for 


this case. 
A. J. M.B., BS., 
Surgical Registrar, Royal Infirmary, Bradford. 
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Reviews 


COLOUR VISION 


Individual Differences in Colour Vision. By R. W. 
Pickford, M.A., Ph.D., D.Litt. (Pp. 386; 32 illustra- 
tions and coloured frontispiece. £1 10s.) London: 
Routledge and Kegan Paul. 1951. 
Dramatic changes are taking place in our ideas about 
human colour vision. Until recently the majority of 
physiologists and ophthalmologists accepted the three- 
colour theory of Thomas Young. This is no longer the 
case, for we now have irrefutable evidence that there are 
present in the retinas, both of men and of animals, more 
than the three types of colour receptor, red, green, and 


blue, which are postulated by the trichromatic theory. — 


Research work of several different kinds has brought 
about this change in outlook: the microelectrode experi- 
ments of Granit, the microstimulation phenomena of 
-Hartridge, the electro-polarization tests of Motokawa 
and his associates, the investigations on the retinal pig- 
ments of the tench by Dartnall, and the critical examin- 
ation of human colour deficiency by Pickford. The 
last is described in detail in the book under review. 

Dr. Pickford uses several psychophysical methods of 
investigation: (a) rotating-disks experiments, (b) paired 
colour-filter experiments, (c) brightness tests, (d) spec- 
trum tests, (e) micro-colour filter tests, (f) the nine-colour 
test, and (g) the four-colour test. Thus Pickford does 
not pin his faith on any one test, but employs a large 
number, of which the above are examples. Then at times 
he uses such well-known tests as the Ishihara test and 
the Edridge Green test. 

What conclusions does Pickford draw as a result of 
these tests ? To begin with he finds the population to be 
divided into two general classes: (a) normal, deviant, and 
colour weak, and (5) colour blind and anomalous ; and he 
carefully defines the colour vision corresponding to each 
of the subgroups (see p. 321). He finds the old classi- 
fication, based on the trichromatic theory, unsatisfactory. 
Thus he points out that, whereas in the three-colour 
theory the protanomalous should always be red-deficient 
and see red darker than normal subjects do, in ac 
fact half the protanomalous subjects see red just as 
brightly. In this and in many other ways the old classi- 
fication is found to be unsatisfactory. 

Discussing colour-vision theories, Pickford writes: 
“It would seem that the facts can be explained by a 
theory involving four primary sensations for hue and 
one for brightness, while less than this number of 
primaries would be insufficient. In this respect the 
results of all the experiments are consistent and 
decisive.” (See p. 325). “The research is more effective 
in stressing the need for at least four hue primaries than 
the need for less than five.” (See p. 331.) 

There is one correction the reviewer would like to sug- 
gest: when Pickford is referring to the polychromatic 
theory he emphasizes that brightness should be regarded 
as being due to an independent receptor system, and he 
seems to suppose that this is at variance with the poly- 
chromatic theory. But such is not really the case, be- 
cause this theory is concerned solely with the consider- 
ation of the perception of hue, and does not deal with 
considerations of other forms of visual perception such 
as twilight vision or brightness perception. Since the 
experiments performed by Pickford require the presence 


of independent brightness receptors, these may be postu- 


lated to be present without modifying the polychromatic | 


theory in its dealings with the perception of hue. ' 

In his foreword Professor Sir Frederic Bartlett writes: 
“ Nobody who reads this book will be able to doubt that 
Dr. Pickford has carried out a vast amount of well- 
planned experiment, has expounded his results with 
clarity and good humour, and ‘has the enviable gift of 
achieving definiteness without intolerance to those who 
may be equally definite but in a different sense.” With 
this opinion the reviewer would like to associate him- 
self most cordially. All those who are interested in 
colour vision, and few are not, must find time to read 
this excellent book. 

H. HARTRIDGE. 


CHEMICAL ORGANIZERS OF BONE 


The Organization of Bones. By Professor P. Lacroix. 
Translated from the amended French edition by Stewart 
Gilder, B.Sc., M.B. (Pp. 236; 87 illustrations. £1 5s.) 
London: J. and A. urchill. 1951. 
Professor Lacroix’s L’Organisation des Os first appeared 
in 1949, and there now appears an excellent English 
translation. In particular, the quality of the histological 
illustrations is an improvement on the original. The 
author does not pretend to give a complete account of 
bone structure and behaviour, but describes his own 
experimental work in this field, amplifying it to some 
extent by reference to the publications of others. The 
book is illustrated by many diagrams, drawings, and 
photomicrographs. 

Lacroix’s chief aim has been to point out the role of 
chemical influences in the co-ordination and control 
of the growth and transformation of the skeletal tissues. 
Such chemical “organizers” play an important part 
in the embryonic development of a variety of tissues, 
but it is of interest to find evidence for their participation 
in the growth and behaviour of bone at later periods. 
Lacroix’s conclusions are based partly on ordinary histo- 
logical studies of growing bones, and partly on the results 
of transplanting their various constituents—periosteum, 
cortical bone, epiphysial cartilage, and bone marrow— 
to other sites in the body. This book wil] be welcome 
and read with interest as a more detailed account of 
Lacroix’s work than has hitherto been available in the 
English language. 

H. A. Sissons. 


HYPNOSIS AND PAVLOV 
Hypnosetherapie und Psychosomatische Probleme. By 


Dr. Franz Andreas Vilgyesi. (Pp. 203. M. 8.25.) 
Stuttgart: Hippokrates-verlag Marquardt and Cie. 1950. 


The author of this book on hypnosis therapy and psycho-’ 


somatic problems, writing in Russian-controlled Hun- 
gary, outlines the application and effect of hypnosis in 
psychosomatic medicine and attempts to explain the 
mechanism by which hypnosis works. Hypnosis is, 
according to the teaching of Pavlov, defined as a lowered 
state of consciousness produced by inner inhibition. 
While, in sleep, the inhibition is of low intensity but 
diffuse, in hypnosis its intensity is great and there is little 


irradiation. Hypnosis, therefore, inactivates the central _, 


nervous system locally. By breaking through the censor 
barrier, represented by the prefrontal area, the hypnotist 
can approach the vegetative-diencephalic apparatus. 


Primitive systems can thus be made accessible to sug- __ 


gestive orders and redirected. There is therefore no 
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limitation to the use of hypnosis ; it can to some extent 
influence even severe somatogenic illness. It has a 
special place in the treatment of pain ; because of the 
“migration.” of pain perception to the prefrontal area 
in the course of phylogenesis, pain can be eliminated by 


- hypnosis Unconditioned reflexes are continually modi- 


fied by acquired conditioned reflexes. Hypnosis can 
create new conditioned reflexes. In “ psychopassive ” 
‘personalities—the great majority of the population—the 
emotions, affects, and instincts have to be attacked by 
means of; effective symbols and repetitions. “ Psycho- 
active” personalities can be influenced by reasoning. 

The book is filled with speculations on the action of 
the central nervous system in health and disease, and 
contains very few observed facts. All the hypotheses on 
nervous function currently in vogue in Soviet neuro- 
physiology and psychiatry are mentioned ; in fact, the 
main interest of the book lies in numerous and lengthy 
quotations from Russian authors. In the bibliography, 
extending over almost 50 pages, Western workers are 
cited among their Eastern brethren; but li@le is said 
in the text about the formers’ views. For instance, from 
the book of Andrew Salter, who developed a Pavlovian 
hypothesis of hypnosis and suggestion in the U.S.A. very 
similar to the author’s, the only passage quoted is an 
attack on Freudian analysis. 

How strictly Pavlov’s teaching has to be observed by 
Russian workers is shown: by the final resolution of the 
Scientific Medical Academy of the U.S.S.R. in June, 


1950, quoted by the author, in which a number of out-. 


standing research workers of the U.S.S.R. were accused 
of failure to follow closely enough the conceptions and 
methods of Pavlov. 

ROBERT KLEIN. 


' INTRAVENOUS PROCAINE 


Clinical. Uses of Intravenous Procaine. By David J. 
Graubard, M.D., and Milton C. Peterson, M.D. British 
‘Commonwealth edition edited by William W. Mushin, 
M.A., F.F.A. R.C.S., D.A. (Pp. 84; illustrated. 8s. 6d.) 

Oxford: Blackwell Scientific Publications. 1951. 

In 1904 Einhorn gave a strong stimulus to the practice 
of local analgesia, already growing briskly under the 
care of Reclus and Schleich, by introducing the relatively 
non-toxic drug, procaine. Five years later Bier adminis- 
tered procaine intravenously between tourniquets for 
local procedures on limbs, but his technique was a com- 
plicated one and. never became popular. For almost 
40 years afterwards the intravenous injection of the 
drug was generally regarded as a highly dangerous acci- 
dent, until the suggestions made by Tovell to Gordon 
in 1942 prompted. anaesthetists into appreciating that 
procaine has analgesic effects when given systemically. 
Since then,’ intravenous procaine has been used with 
diminishing timidity in the United States and Europe— 
most commonly for the relief of pruritus, the prevention 
and treatment of cardiac arrythmias in thoracic surgery, 
and as a general analgesic for post-operative pain and 
operations on burns. 

Drs. Graubard and Peterson go beyond these now 
established techniques by describing the use of procaine 
given iftravenously for serum sickness, the spasm of 
anterior poliomyelitis, the relief of pain in sprains and 
fractures, and for chronic conditions like rheumatoid 
arthritis and osteoarthritis. They do not attempt seriously 
to estimate the value of this therapy against the more 
established procedures, and leave the reader sympa- 
thetic but questioning : Is a patient really more satis- 


factorily brought through an operation on his burns by 
intravenous procaine than by a skilfully given light 
general anaesthetic ? Is intravenous procaine in the 
treatment of, say, osteoarthritis more satisfactory than 
the usual: analgesics and physical measures? He has 
to find the answers himself, though he may be 
strengthened by the knowledge that the authors have 
given over 40,000 intravenous procaine infusions without 
serious complications. They conscientiously mention 
all the papers on the subject, which compensates for 
the occasional sketchiness of their directions on the 
practical uses of the drug ; but their enthusiasm does not 
exouse the bracketing of ether and ethyl chloride with 
chloroform as agents by which “the cardiac conduct- 
ing mechanism is particularly sensitized.” 
GORDON OSTLERE. 


BOOKS RECEIVED 
Review is not precluded by notice here of books recently received 


Stereoptics. By L. P. Dudley, D.F.H., A.M.LE-E., A.I Struct.E., 
A.R.AeS., F.R.S.A. (Pp. 112. 15s.) London: Macdonald. 
1951. 


Pharmacology. By M. G. Mulinos, M.D., A.B., A.M., Ph.D. 


. (Pp. 484. 40s.) London: Geoffrey Cumberlege. 1951. 


Hearing Tests and ‘Hearing Instruments. By L. A. Watson 
and T. Tolan, M.D. (Pp. 597. 54s.) London: Bailliére, Tindall 
and Cox. 1951. ' 


The Design of Experiments. By R. A. Fisher, Sc.D., F.R.S. 
igs (Pp. 244. 12s. 6d.) London: Oliver and Boyd. 


Newer Concepts of Inflammation. By V. Menkin, MA., 
M.D. (Pp. 145. 25s. 6d.) Oxford: Blackwell Scientific Publi- 
cations. 1951. \ 


Inferiority Feelings. By O. Brachfeld. (Pp. 301. 25s.) 
London: Routledge and Kegan Paul. 1951. : 


Emotional Disorders of Children. By G. H. J. Pearson, M.D. 
(Pp. 368. 18s.) London: George Allen and Unwin. 1951. 


The Psychoanalysis of Elation. By B. D. Lewin, M.D. 
(Pp. 200. 15s.) London: The Hogarth Press. 1951. 


A_ Bio-Bibliography of Edward Jenner, 1749-1823. By 
ee LeFanu. (Pp. 176. 84s.) London: Harvey pale 9 Blythe. 


The Infectious Diseases of Domestic Animals. By W. A. 
Hagan, D.V.M., D.Sc., and Dr. W. Bruner, D.V.M., Ph.D. 
pod ed. (Pp. 920. 63s.) London: Baillitre, Tindall and Cox. 
1951. 


Scientific and Learned Societies of Great Britain (Allen 
and Unwin, for the British Council, 1951, price 30s.) is a 
useful guide of 228 pages to the learned world of the British: 
Isles, excluding the Republic of Ireland. It is the first time 
since 1939 that a survey of this kind has become available, 
and it is likely to be particularly useful to foreign scientific 
and medical men. As always with such handbooks, one 
wishes there was space for more information, and certainly 
an allocation of more than 11 pages to the index is neces- 
sary and should be considered for the next edition. At 
present the Anatomical Society and the Association of 
Physicians, to name only two, are not indexed at all; the 
searcher for the Scientific Film Association is referred to 
p. 41 but not to the information about its medical section 
on p. 103; and, while the Doncaster Scientific Society is 
mentioned, the Doncaster Medical Society. is not—yet a 
foreign visitor to Doncaster might like to know of all the 
learned activities of the town These are a few matters 
picked at random. For a work of this kind the index is of 
prime importance, and deserves more editorial attention. 
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GLOBAL EPIDEMIOLOGY OF INFLUENZA 


Since the World Influenza Centre was set up in 
London four years ago, with collaborating labora- 
tories arranged by the World Health Organization 
in many parts of the world, two influenza outbreaks 
have occurred and have been investigated. The 
report on the 1949 epidemic’ and that in the open- 
ing pages of this issue by Drs. A. Isaacs and C. H. 
Andrewes on the pandemic of 1950—1-clearly show 
that this global strategy is opening up a new approach 
to the fundamental epidemiological problems of this 
disease. Mere description of epidemics, however 
useful as an historical record, has not solved the 
problem of how epidemics arise and spread. More- 
over, as Isaacs’ and Andrewes point out, the 
important question whether influenza arises by 
recrudescence from within or whether it comes 
from without cannot be solved by descriptions of 
events unaided by bacteriology. But the combina- 
tion of world-wide, observation with the use of deli- 
cate technical methods for the labelling of strains 
of influenza virus gives prontise of valuable results. 

In a report to the World Health Organization 
Freyche and Klimt? have gathered together informa- 
tion on the influenza epidemic of 1950-1 from all 
parts of the world. This was no mere European 
outbreak, for from the summer of 1950 onwards 
epidemics affected at intervals large parts of 
Africa and South America, the U.S.A., Japan, and 
Oceania, and most countries in Europe. The nor- 
thern hemisphere was chiefly affected from Novem- 
ber onwards, and Great Britain was involved shortly 
before Christmas. Unlike the epidemic of 1949, 
which reached southern Britain via France and Italy 
from a focus of origin in Sardinia, the outbreak of 
1951 struck first at the northern ports of Liverpool, 
Belfast, and Newcastle almost simultaneously. More- 
over, the outbreaks in Liverpool and Belfast achieved 
a ferocity, so far as both morbidity and mortality 
were concerned, which has been unequalled in the 
recent past. Except in northern Britain the outbreak, 
though extensive, was not exceptional, nor indeed 
was the epidemic in Scandinavia, which preceded that 
in Great Britain by at least two months. Again, in 


contrast with experience in 1949, when the virus 
strains recovered from many European countries and 
forwarded to London were all close cousins of each 
other, those recovered in 1950-1 were not so homo- 
geneous. Although they all belonged to the sero- 
logical group of influenza A-prime viruses, they 
could be classified into two main subtypes by the 


haemagglutination-inhibition test with ferret sera. 


One of these subtypes—the “ Scandinavian ”’—was 
recovered from Sweden and Denmark in November, 
1950, and was closely similar to the virus recovered 
from local outbreaks in Sweden in the previous June. 
It differed from the second subtype recovered from 
Liverpool and Belfast (the “ Liverpool”) in being a 
poorer antigen and in combining relatively feebly 
with antibody in the in vitro test. Isaacs and 
Andrewes recall that Veen and Mulder* described 
similarly distinct subtypes (“Q” and “P”) in 1950 
during their detailed analysis of a large number of 
strains of influenza virus. The Liverpool subtypes _ 
(“ P” strains) were closely similar to each other sero- 
logically and were recovered from Northern Ireland, 
France, Spain, Greece, Turkey, and Israel. - More- 
over, strains recovered from Johannesburg in July, 
1950, belonged to this category, thus raising the pos- 
sibility that spread had occurred across the Equator 
from the southern hemisphere. The Scandinavian 
outbreak clearly seemed to have its roots in the pre- 
vious summer epidemic in Sweden, but “ Q” strains 
similar to those from Sweden were recovered from 
several countries in Europe ; and both Liverpool and 
Scandinavian viruses were found side by side in Eire, 
England, Holland, and Italy. 
The interpretation of these findings by Isaacs and 
Andrewes is that the epidemics in the northern hemi- 
sphere began in two distinct ways. That in the Scan- 
dinavian area could have arisen by reactivation of 
virus dormant in the area between June and Octo- 
ber, whereas a fresh importation of virus from the 
southern hemisphere may have occurred in the Liver- 
pool—Belfast areas. In either case, subsequent spread 
seemed to be directly from one geographical area to 
another rather than by established lines of communi- 
cation. It seems a little premature to comment upon 
these findings, particularly because some unexplained 
circumstances exist—such as the recovery of both 
subtypes of virus from Capetown and Melbourne in 
June-July, 1950. But laboratory experiments with 
the 1951 strains showed that it was possible to convert 
the one subtype into the other by particular methods 


1 Chu, C., Andrewes, C. H., and Gledhill, A. W., Bull. World Hith Org. ~~ 


1950, 3, 187. 
2 W.H.O. Epidemiological and Vital.Statistics Repat. 1951, IV, p. 141. 
mt erties the Antigenic Cumposition of Human Influenza Virus A Strains, 

4 Brit. J. exp. Path., 1944, 25, 130. 
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of cultivation. “Q” strains, which are less well 
neutralized by sera, were derived from “P” virus 
by passage in eggs in the presence of antiserum, and 
the converse transformation was brought about by 
passage of “.Q” virus in mice. It seems likely that 
such variations may also occur in nature under 


epidemic conditions and that the formation of “Q ~. 


type strains may represent an adaptation by virus to 
permit it to survive in an immune population. In the 
meantime it is abundantly clear that the laborious 
collection of epidemiological data undertaken in 
Geneva is not enough, and that continued laboratory 
study of outbreaks is essential. 

Finally, the virus worker in the influenza field has 
a new and formidable responsibility. It is a striking 
fact that all but a handful of influenza-A strains 
isolated in various parts of the world since 1947 have 
belonged to the serological grouping of the influenza 
A-prime viruses. The evidence suggests that the clas- 
sical A virus represented by the PR8 virus has dis- 
appeared. Yet this virus is still used by most labora- 
tory workers for serological work, and there are 
grounds for belief that contamination of human 
material under test in eggs with virus already under 
study in the laboratory is a real danger. Instances 
of contamination with the WS strain of virus were 
reported by Andrewes and his colleagues* in 1944, 
and the question is raised whether the few instances 
of recovery of PR8-like virus reported since 1947 are 
similarly due to laboratory contamination with the 
PR8 strain used in the laboratory. Clearly the matter 
is of much more than academic interest because of 
its bearing upon the strains of virus used in immuni- 
zation. Moreover, in the future, laboratory contami- 
nation with A-prime virus may well occur and defy 
detection because mouse adaptation is no longer 
practised as a routine. All this lays a new burden 
on the individual worker who may wish to assist in 
the world-wide study of influenza by recovering 
strains from human material in his locality: let him 
beware a fellow-traveller from his own laboratory 
capable of supplanting the growth of the frail virus 
present in the specimens collected from his patients. 


SURGERY FOR INFANTILE HEMIPLEGIA 
Infants rendered hemiplegic by birth trauma or other 
cause in the early post-natal years frequently present 
both parents and doctor with a serious problem. 
While the loss of voluntary power in the limbs of 
one side may be disabling it is the often associated 
epilepsy and mental retardation which provide the 
major obstacle to satisfactory management and treat- 
ment, and this is always likely to be so in view of the 
structural delicacy of nervous tissue and its failure to 


regenerate. It is none the less encouraging to note 
recent contributions of neurosurgery both to the pre- 
vention of brain damage in early life and to the treat- 
ment of established infantile hemiplegia. 

Prevention rests on the recognition that abnormal 
mechanical factors must not be permitted to inter- 
fere with the rapid: brain growth which occurs in the 
first few years of life. It has been shown that the 
birth weight of the brain is doubled at 7 months and 
trebled at 2} years. Eighty per cent. of all brain 
growth is completed in the first three years of life. 
Premature synostosis of the cranial sutures or the 
presence of a subdural haematoma can, if overlooked 
during this period of rapid growth, so interfere with 
development as to give rise to mental retardation, 
epilepsy, and possibly other symptoms. The impor- 
tance of these lesions and their recognition before 
they have occasioned irreparable cerebral damage 
have been stressed in a number of papers, including 
those of Simmons and Peyton’ and of Ingraham and 
Matson.” The application of this knowledge should 
certainly save for a normal life a number of infants 
who would in the past have become mentally 
defective. 

It used to be generally assumed that in an estab- 
lished hemiplegia the scar in the damaged cerebral 
hemisphere was but a pathological end-result, the 
original cause of the brain injury having long -since 
ceased to act. It was clear that nothing could restore 
the function of devitalized neurones, and it seemed 
equally so that the scarred cerebral hemisphere was 
not in itself productive of further disturbance of brain 
function. The occurrence in these cases of severe 
mental retardation in the presence of a focal lesion 
of one cerebral hemisphere might, however, have 
been expected to cast suspicion on this assumption, 
and the recently published paper of Krynauw* sug- 
gests that it is in fact unjustifiable. Krynauw was 
impressed by the electroencephalographic finding 
that the dysrrhythmia in cases of infantile hemiplegia 
is not confined to the affected hemisphere, and he 
believes that the abnormality on the opposite side is 
the result of the spread of high-voltage discharges to 
it from the injured hemisphere by commissural path- 
ways. He suggests that this bombardment of the 
normal cerebral hemisphere with abnormal impulses 
leads to disturbance of its function, and on the basis 
of this hypothesis he has performed excision of. the 


pathological hemisphere in 20 cases with but one 


post-operative fatality. 
The results of this operation are of great interest 


from both practical and neurophysiological view- 


Pediat., 1947, 31, $28. 

«Lancet, 1951.2, 411, 
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points. Thus the results obtained suggest that in 
suitable cases hemispherectomy may be a valuable 
therapeutic measure. Of the 12 cases which Krynauw 
describes in detail none has had a recurrence of 
epilepsy, and in all cases in which the patient’s age 
would allow of its assessment there has been a 
marked improvement in mentality, personality, and 
behaviour. Speech function has likewise been im- 
proved in some cases. Physiologically it is interest- 
ing to find not only that the functional disturbance 
which follows the excision of a cerebral hemisphere 
damaged in early life may be slight, but that indeed 
an actual improvement of brain function may occur. 
Thus motor power on the hemiplegic side may 
increase, with a reduction in dystonia and dyskinesia. 
Further, pain and touch stimuli are appreciated and 
approximately localized on the limbs of the affected 
side, and postural sensibility is present though 
reduced. Sir Hugh Cairns‘ has recently reported a 
small series with results similar to those of Krynauw 
—patients have developed socially, the fits have 
stopped, and the hemiplegia is no worse. The 
intellectual performance of a young man of 19 was 
that of a feeble-minded person before operation, 
whereas afterwards it was well up to average. 

It would thus appear that in cases of infantile 
hemiplegia the scarred cerebral hemisphere. by its 
presence increases the child’s disability, and con- 
siderable benefit may follow its excision. The 
improvement in functioning after hemispherectomy 
suggests that when one cerebral hemisphere is 


severely damaged in early life many of its func- - 


tions may be taken over by areas in the other hemi- 
sphere, or at lower levels. As Sir Hugh writes, more 
work must be done before the place of hemispher- 
ectomy in treatment can be defined, but our know- 
ledge of human neurophysiology is increasing, and it 
already seems that the hopes raised by Krynauw’s 
paper of benefiting numbers of hemiplegic infants 
will be confirmed. 


RESEARCH CENTRE FOR CHEMICAL 
MICROBIOLOGY 


One of the greatest difficulties that face the investiga- 
tor of microbial products—whether antibiotics, enzymes, 
or other substances of medical or scientific importance— 
is the provision of enough material for definitive re- 
searches on the nature and structure of the substance he 
is interested in. Outside the larger industrial laboratories, 
which are properly concerned with the production and 
exploitation of a few selected substances, he is restricted 
often to repeated small-scale operations in fermenters 
of.a few litres capacity, and his work is hampered by 
the niggardly amounts of purified material he achieves 
after months of work. In no field of microbiology is 


this more apparent than in that of antibiotics. It is 
simple enough to demonstrate an anti-microbial action. 
But most crude antibiotics are toxic, and one of the 
crucial tests which decides whether the hypothetical new 
antibiotic is to be relegated to the growing list of sub- 
stances of interest mainly to the organic ¢hemist and 
the microbial ecologist or is to graduate into the ranks 
of those worthy of a therapeutic trial is the assign- 
ment of animal toxicity to the substance itself or to 
impurities—and for the elimination of impurities a 
certain generosity in the matter of starting material is 
essential. 

The answer, for the non-industrial microbiologist, is 
a large-scale experimental plant that he can put to occa- 
sional use, without the expense of building it himself. 
Among those who have, in the years since the develop- 
ment of penicillin, been advocating the construction of 
such a plant Professor E. B. Chain is outstanding, and 
it is fitting that the first international centre for chemical 
microbiology, inaugurated in Rome on June 25, should 
be under his direction. The centre, which is part of the 
Istituto Superiore di Sanita, consists of a large labora- 
tory building fitted for research in microbiology and 
biochemistry ; it contains fermenters of various sizes— 
the largest has a capacity of 15,000 litres—and appro- 
priate extraction plants. The plant will be used for 
the production of penicillin, but this routine produc- 
tion will be interrupted whenever large-scale pilot work 
is required by those using the research centre. The 
Italian Government, through Professor Domenico Mar- 
otta, the Director of the Istituto Superiore di Sanita, 
offers these facilities to all interested microbiologists. 
The World Health Organization, whose Expert Com- 
mittee on Antibiotics two years ago advocated the 
establishment of such centres, has already made use of 
the facilities and has several W.H.O. Fellows at work 
in the centre. 

At the inaugural ceremony, presided over by Signor de 
Gasperi, speakers rightly paid tribute to the vigour with 
which this project had been carried out within less than 
two years by Professor Marotta and Professor Chain. 
Both in material and in scientific staff the centre is fully 
capable of becoming a focus of microbiological work on 
pilot-plant scale, particularly for European scientists, 
and already provides an example that might profitably 
be followed elsewhere. 


BLOOD CHOLINESTERASE 


During the past few years the cholinesterase activity of 
human blood and its changes in disease have attracted 
considerable interest. The work of Mendel, Mundell, 
and Rudney! made it clear that at least two distinct 
enzymes occur in blood: the true cholinesterase, which 
exists mainly on the membrane of the red cell and 
which hydrolyses acetylcholine most rapidly at low 
substrate concentration, ‘and the pseudocholinesterase, 
which is almost entirely responsible for the serum 
activity and which hydrolyses acetylcholine most 
rapidly in concentrations much higher than those 
normally encountered in the blood. Most of the work 
of direct medical significance has been carried out on 


Nd 
ae 
4 
. 
x 
; 
ry 
> 
j 


Oct. 20, 1951 


BLOOD CHOLINESTERASE 955 


the pseudocholinesterase. McArdle? found that the 
serum cholinesterase activity was low in patients suffer- 
ing from diseases of the liver. In his monograph on 
the cholinesterases, Augustinsson* mentioned that low 
cholinesterase levels have been observed in anaemia, 
tuberculosis, uraemia, and shock, and high levels in 
hyperthyroidism, . bronchial asthma, and diabetes. The 
studies of Webb,‘ Dixon and Needham,°* and others 
showed that poisoning by war gases such as alkyl 
fluorophosphonates caused a reduction of serum 
cholinesterase activity by direct inhibition. Recently 
Barnes and Davies® reported in the Journal that organo- 
phosphorus insecticides also inhibit blood cholinesterase 
activity. 

Cholinesterase decreases in undernutrition. Waterlow’ 


found that in undernourished infants the cholinesterases . 


in the liver and serum increased as the state of nutrition 
improved. In experiments carried out in Germany, 
Hutchinson, McCance, and Widdowson’ established the 
levels of serum activities in normal men, and observed 
that the activities of both the true and the pseudo- 
cholinesterase in the serum of undernourished men were 
low; the reduction in the pseudocholinesterase was 
relatively the greater. These enzyme activities returned 
to normal when the men were given more food. The 
changes in activity were not accompanied by parallel 
changes in the concentration of total serum protein or 
of albumin. In these men the activity of the true 
cholinesterase in the red blood cells remained 
normal.* Although the biochemical explanation of the 


serum changes has not been established, there are, . 


broadly speaking, three possibilities. General insuffi- 
ciency of calories may have affected some organ or 
regulating mechanism in such a way that the concentra- 
tion of enzymes in the serum was decreased. There 
may have been a deficiency in the diet of a substance 
specifically required for the manufacture of cholin- 
esterase in the body, although this is not very likely, 
since supplementing the diet with different types of food 
materials elicited responses of about the same magni- 
tude. Or undernutrition may have caused the libera- 
tion into the serum of an inhibitory substance, so that 
although the normal concentration of cholinesterase was 
present in the serum it was not exerting its maximum 
effect. There is an open field here for further investi- 
gation, since the effect of undernutrition is quite definite 
but the mechanism by which it occurs is by no means 
certain. 

The value of the average serum cholinesterase activity 
as an index of the nutritional status of a group of people 
has been established. The significance of individual 


values requires careful consideration, as the range of 


activities found in normal people is great. However, 
= variation in a —_ individual under normal condi- 


432. 
* British Medical Journal, 1951, 2, 816. 
? Lancet, 1950, 1 
8 Studies of nteeontiion, Wuppertal, 1946-9. Spec. Rep. Ser. med. Res. 
275. 1951. p. 216. 


19 Biochem. "1949 45, 493. 
11 Ibid., 1951. 48, 151. 
12 Amer. 1947, 148, 675. 


less. It is therefore possible to measure changes due 
to alterations in nutritional status of any one person and 
to assess their value in relation to the normal day-to- 
day variation, provided that the existence of chemical 
poisoning and disease is excluded ; the measurement of 
changes can be useful, but a single waned observation 
is of little value. 

One word of warning on the wobjett Of animal experi- 
ments is perhaps necessary. It has been quite con- 
clusively shown by Hutchinson and his colleagues* ?° 
that differences exist in the behaviour of the blood 
cholinesterases in different species—for example, the 
serum activity of the dog is not changed by under- 
nutrition or subsequent recovery. Also Harrison and 
Brown!! have found that the cholinesterase activity in 
the liver and serum of female rats, but not of males, is 
lowered in undernutrition. In view of these observa- 
tions the results of animal experiments should be applied 
to man only after careful consideration, since different 
species, or the two sexes of one species, may react 
differently. However, the use of serum pseudocholin- 
esterase determinations in routine sutvey work offers a 
number of advantages. Measurements can be carried 
out easily and quickly in a Warburg apparatus, 0.5 ml. 
serum is ample for assay in duplicate, and the serum 
retains its full activity for many months when stored 
in a refrigerator at about 4°C. 

Already the assay of blood cholinesterase activity is 


a useful tool in medical biochemistry, but possibly its - 


full value will become apparent only when the_origin 
and functions of the various enzymes are known. Some 
of the studies already mentioned,” ’ !! and the work of 
Sawyer and Everett,'? indicate that a relationship exists 
between serum cholinesterase activity and the liver. 
Such a relationship has been observed in all the species 


of animal investigated, so it appears to be of funda- 


mental importance and may be the key to the whole 
problem of blood cholinesterases. 


ACRODERMATITIS ATROPHICANS CHRONICA 


The aetiology of this rare atrophying dermatitis of the 
hands and feet is unknown, but there is a suggestion that 
it is due to treponemata, since the enlarged juxta-articu- 
lar nodes characteristic of other treponematoses may 
be present. This suggestion gains support from the fact 
that the condition undoubtedly improves with penicillin. 
Svartz! reported that two cases with partial atrophy and 
inflammatory infiltrative lesions in the legs responded 
in a striking fashion to intramuscular injections of an 
aqueous solution of penicillin. Nils Thyresson* later 
described his results in 57 cases treated in Stockholm 
with penicillin in doses of from 15,000 to 50,000. units 


given intramuscularly every three hours day and night 


for 10 to 14 days, the’ total dosage varying from 1.32 
to 8 million units. In some cases the effects of treat- 
ment were seen during the actual administration of the 


1 Nord. Med., 1946, 32, 278 


Acta derm.- 1949, 29, 572. 
8G. ital. Derm. Sif. 1949, i21. 
4J. invest. Derm. 16, 193. 
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drug, but in many others the changes took place slowly 
over a period of months. The first indication of response 
was a lessening of the inflammatory swelling and infil- 
tration. The cyanotic discoloration faded in all cases, 
but in varying degree : sometimes the change in colour 
was rapid ; more often it persisted for long periods after 
the swelling and infiltration had gone. The cases were 
followed for periods of six months to two and a half 
years, and conSiderable improvement or disappearance 
of the symptoms occurred in almost all. The best results 
were seen in the earlier cases in which there was no or 
only moderate atrophy. Where atrophy was pronounced 
there was very occasionally some regression. A second 
course of penicillin in one case was thought to have been 
of benefit. Bianchi*® has reported his results in 17 cases 
treated ‘in Zurich. Here again the characteristic 
violet colour faded in every case and in some dis- 
appeared completely. The infiltration and nodules dimi- 
nished or disappeared, though the atrophy was un- 
affected. Function increased with the diminution or 
loss of subjective symptoms such as pruritus or rheuma- 
toid pains about the joints. The total dosage varied 
from 4.8 to 12.4 million units, and repeated courses were 
thought to be of value. When procaine penicillin was 
used larger doses were required than with three-hourly 
injections of water-soluble penicillin. Witten* treated 
six cases with procaine benzyl penicillin in peanut oil 
with 2% aluminium monostearate in doses of 600,000 
units thrice weekly to a total of 12 million units. One 
patient showed no change; another was only slightly 
benefited ; while four improved, though the atrophied 
or scleratodermatoid areas were unchanged. Further 
investigations into the aetiology of this curious condition 
are obviously required. 


ADJUDICATION 


Further progress has been made in the negotiations on 
general practitioners’ pay. The General Medical Ser- 
vices Committee has discussed with the Minister of 
Health and his officials the choice of an adjudicator, 
and at the Committee’s request the Minister approached 
the Lord Chancellor to see whether he would release 
a Law Lord or a Lord of Appeal to act in this capacity. 
But because of the amount of work in the Courts of 
Appeal the Lord Chancellor was unable to do this. 
Instead he has indicated that he would try to make 
available a High Court judge to act as adjudicator, 
and the Committee has agreed to this proposal.* 

The agreement that a High Court judge should be 
asked to undertake this task comes after several dis- 
cussions on the matter between the Committee and the 
Ministry. Various names have been suggested at one 
time and another, but no doubt the main concern of 
both sides was to obtain the services of a person who 
is equipped by training and experience to examine intri- 
cate evidence and may be relied upon to give a judg- 
ment that is above reproach and unimpaired by pre- 
conceptions. These considerations, and the great impor- 
tance of the case, were reasons why the Committee first 
suggested a Law Lord. But since pressure of work in 


1 See Supplement, p. 


the Courts of Appeal precluded the Lord Chancellor 
from making one available the Committee readily 
accepted the proposal to have a High Court judge. 

_ The case to be presented before the adjudicator is at 
bottom a simple one. In effect it is to transpose the 
score composed by the Spens Committee into a different 
key—that appropriate to present-day conditions. The 
Spens Committee having framed its recommendations 
in terms that are now more than 10 years old, the 
adjudicator is to be asked what they would be in rela- 
tion to the present-day value of money, the increases 
which have taken place in the incomes of other profes- 
sions, and all other relevant factors. The General 
Medical Services Committee, and no doubt the Ministry 
of Health too, will collect evidence of the manifold 


‘changes that the years have brought, and the adjudi- 


cator will then be asked to give his judgment on how 
they are to influence the Health Service remuneration 
of general practitioners. The report of the Committee 
to the Annual Conference on October 31 will describe 
what has so far been done—and done expeditiously— 
to put an end to the many delays and disputes that have 
for a long time caused anxiety to this branch of the 
profession. 


THE PARENTS’ FRIEND | 

The B.M.A.’s Public Relations Department has just pub- 
lished a valuable guide? to all the medical scholarships 
in Britain. It gives full details of all the State and local - 
authority grants available to those wishing to study 
medicine (and, in many cases, other university subjects 
also), all the special school-leaving scholarships, and 
all the awards of universities and medical schools ; and 
here even the grants for postgraduate work are listed. 
Information is given of many little-known awards, 
which may sometimes go begging because nobody 
eligible knows where to apply, and it is pointed out 
that if his parents’ gross income is less than £2,200 a 
student may get some assistance with his fees, if nothing 
more, from a local education office. This book will 
be particularly useful to headmasters, careers masters, 
tutors, and to parents and students ; it is complemented 
in some respects by a Unesco publication* which gives 
much information on travelling studentships, fellow- 
ships, and exchanges. 


Dr. E. D. Adrian, O.M., President of the Royal 
Seciety, and for 13 years Professor of Physiology at 
Cambridge, was admitted to the Mastership of Trinity 
College, Cambridge, on October 11. The Mastership, 
unltke that of the great majority of the Colleges, is 
in the gift of the King, and the nominee by tradition 
knocks at the College gate and presents his letter of 
appointment to the head porter, who conveys it to the 
Vice-Master and assembled Fellows. They then pro- 
ceed to the gate to admit the new Master to the College | 
and accompany him to the chapel for the usual 
ceremony. 

2 B M.A. Book of Mrdicul § holarchips, 1951. price 10s.. from the B.M.A. 


Publications Department, Tavistock House, London. W.C.1. 
3 Study Abroud International Hundbook, Vol. 3, 1950-1, Unesco. 
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REFRESHER COURSE FOR GENERAL PRACTITIONERS 
“SPRAINED ANKLE” | 


BY 


W. D. COLTART, M.B., F.R.CS. 
Assistant Orthopaedic Surgeon, St. Bartholomew’s Hospital, London 


The term “sprain” should be recognized as indicating 
a syndrome rather than an exact diagnosis. To say that 
a joint is “ sprained ” suggests a relatively minor accident 
to the joint, followed by pain, swelling, and spasm of 
the surrounding muscles, without the drama of obvious 
displacement, deformity, or bony crepitus, but it does 
not describe a definite pathological lesion. There is an 
old saying that “a sprain is worse than a fracture.” It 
is perfectly true that the results may be worse, not 
because the lesion is more severe, but because an 
accurate diagnosis has not been established and treat- 
ment has been casual. Often a patient will state that 
he has a sprain, and all too frequently the doctor 
will agree without further investigation. The danger of 
readily accepting “sprain” as a complete diagnosis is 
nowhere better or more often exemplified than in those 
sad stories of missed fractures of the carpal scaphoid. 

Some would assert that “sprain” is correctly used 
only for tears of those parts of the capsule of a joint 
which have not been exactly named by anatomists, but 
it is probably better to call those lesions—when they have 
been identified—“ capsular tears” and to use “sprain” to 
include the whole syndrome of swelling, pain, and spasm 
which accompanies all injuries to joints of whatever 
degree of severity. If this is accepted it means that the 
treatment of a sprain can only be symptomatic, and that 
before treatment can be started the joint must be care- 
fully examined to find out which anatomical structures 
have been injured. 

The components of a joint which may be damaged 
in the “sprain syndrome” are, of course, ligaments, 
capsule and synovial membrane, the bones forming the 
joint, articular cartilage, and, in some joints, the intra- 
articular fibro-cartilages. There may or may not be 
dislocation or partial dislocation (subluxation) of the 
articulating surfaces. In addition, injuries to muscles or 
tendons in the neighbourhood of a joint give rise to 
symptoms and signs which may quite wrongly be 
described as a sprain—for example, the supraspinatus 
tendon or the long head of the biceps brachii at the 
shoulder, the flexor longus pollicis at the wrist, and the 
tendo Achillis at the ankle. Nevertheless, it is conven- 
tional to regard the term “ sprained ankle ” as describing 
lesions of the capsule and ligaments, and it is with these 
injuries that this article is mainly concerned. 


Differential Diagnosis of “Sprained Ankle” 

A twisting accident or fall which injures the ankle or 
posterior region of the foot is very rapidly followed by 
swelling, muscular spasm, and pain. The symptoms and 
superficial appearance of the foot are much the same 
after many different injuries, and swelling is often so 
considerable that quite marked displacement may. be 
obscured. In any case of this sort the following lesions 
must be considered and excluded : 

Fractures of the malleoli. 


Fracture-dislocation of the ankle. 
Fracture of the calcaneum. 


Fracture and dislocation of the talus. 

Subastragaloid dislocation of the tarsus. 

Fracture of the navicular. 

Fracture of the base of the fifth metatarsal. 

Rupture of the tendo Achillis. 

Most of these injuries can be detected by careful 
clinical examination, and all, except, of course, rupture 
of the tendo Achillis, are disclosed by x-ray examina- 
tion, provided the films are properly taken and properly 
examined. Diagnostic films should include the sub- 
astragaloid joint, the heel, and at least the base of the 
metatarsal bones. It is probably easiest to miss those 
fractures of the anterior part of the calcaneum which 
run into the mid-tarsal joint (Fig. 1), fractures of the 


Fic. 1.—Preper scrutny of ‘this skiagram shows a trac.ure of 
the anterior tubercle of the calcan involving the calcaneo- 
cuboid joint. The patient, a woman of S0, complained of con- 
tinued pain and sweliing for two months after a “ sprained ankle.” 
The symptoms cleared up after a few weeks in a walking plaster. 


navicular, fractures of the base of the fifth metatarsal, 


_and rupture of the tendo Achillis. Space does not permit 


a full description of the clinical features of all these 
injuries which will differentiate them from capsular and 
ligamentous injuries of the ankle, but the warning is 
perhaps sufficient (see Fig. 2). ; 


Surgical Anatomy 
Briefly the capsule of the ankle is strengthened on its 
inner aspect by the deltoid (tibial collateral) ligament 
and at its outer side by the fibular collateral ligament. 
The latter structure is in three parts—anterior talo- 
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fibular, posterior talo- 
fibular, and a middle 
fasciculus attached 
above to the tip of the 
_ lateral malleolus and 
below to the calca- 
neum. The anterior 
portion of the capsule 
spreads out to its 
attachment the 
neck of the talus, and 
blends with the 
superior tarsal liga- 
ments. The deltoid 
ligament is a_ short, 
strong, broad,  tri- 
angular sheet with its 
apex attached to the 
medial malleolus. 

The only natural 
movements occurring 
at the ankle are 
Fic. 2.—Skiazram showing frac- plantar flexion and 


ture of the medial malleolus. The dorsiflexion, which if 
patient, a workman of 40, was carried to excess may 
treated for a sprained ankle, with- 
out a skiagram being taken. It was damage the capsule. 
not until ~~ months later, at an The particular effects 
examination for insurance purposes, : : 
that the fracture was discovered. of inversion and of 
external rotation of 


the foot require further consideration. Inversion 
usually takes place at the subtaloid and mid-tarsal 
joints, so that an antero-posterior x-ray film of the 
ankle with the foot fully inverted will not show 
any movement of the talus itself. In some indivi- 
duals the talus rocks or tilts slightly on inversion 
of the foot, and its upper surface may make an 
angle of up to 15 degrees with the articular surface 
of the tibia. This may be normal for the individual or 
may be the result of an old injury to the ligaments of 
the ankle. An accident which inverts the foot may be 
forcible enough to rupture the middle fasciculus of the 
fibular collateral ligament. When this occurs the talus 


can be made to tilt, and the nature of the injury is 
shown by an antero-posterior x-ray film, taken with an 
inversion strain on the foot; the angle of tilt may be 
as great as 50 degrees (Fig. 3). 

A sharp turn of the body to the left when the right 
foot is firmly planted on the ground produces an external 
rotation strain on that ankle and foot. This is the 
commonest mechanism by which a Pott’s fracture is 
produced. The impact of the talus on the lateral 
malleolus, if not sufficient to produce an oblique frac- 
ture, may tear some fibres of the anterior inferior tibio- 
fibular ligament, which secures the tibio-fibular syndes- 
mosis, and minor injuries to this ligament are by no 
means uncommon. The deltoid ligament may be injured 
by external rotation strains, although complete rupture 
is most unusual unless there is a fracture of the lateral 
malleolus and dislocation of the ankle. 

An inversion strain sometimes results in damage to 
the articular cartilage of the inner wall of the talus and 
of the medial malleolus. In elderly persons this injury 
often results in osteoarthritis, with prolonged disability 
from what at first seemed a trifling “ sprain.” 

Repeated plantar flexion strains are common in 
professional footballers, and produce a troublesome 
disability known as “ football ankle.” Pain is referred 
to the anterior capsule of the ankle, and an x-ray film 
shows an osteophyte on the upper surface of the neck 
of the talus. 

The injury which is usually described*as the typical 
“ sprained ankle” is the result of a combined inversion 
and plantar flexion accident. Pain and tenderness are 
localized to the front of the ankle towards the fibular 
side. An egg-like haematoma rapidly appears, but soon 
becomes obscured by general swelling. This injury is 
often said to be a tear of the anterior talo-fibular liga- 
ment and is supposed to be the most usual cause of those 
injuries classed as “ sprained ankle.” However, it is by 
no means certain that the injury does involve the fibular 
collateral ligament, and it is more likely to be the attach- 
ments of the capsule to the neck of the talus and to the 
dorsal carpal ligaments which are damaged. Further- 
more, exact clinical and radiological in- 
vestigations show that this injury does not 
predominate to such a marked extent over 
injuries to the middle fasciculus of the 
fibular collateral ligament or injuries to 
the tibio-fibular syndesmosis. Although 
most “sprained ankles” are simple 
anterior capsule tears, the relative pro- 
portions vary in different groups of the 
community. Ruptures of the middle 
fasciculus of the fibular ligament are apt 
to occur more often in the young and 
active, and probably as the result of a 
football, ski-ing, parachute-jumping, or a 
ballet-dancing accident. 


Diagnosis 
From what has already been said 
it obviously follows that a patient 
presenting the syndrome of “sprain” 
‘must not automatically be regarded as — 
having sustained a simple capsular or 
ligamentous tear. For practical pur- 


fic. 3.—Skiagrams of the right and left ankles of a ballet dancer, taken dumng poses cases may be divided into three 


an examination under anaesthetic a few hours after she had “ sprained ” the right a 
ankle. Forced passive inversion shows an obvious tilt of the right talus. clinical groups. 
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Group 1 
This group comprises those. patients with one of the 
injuries already listed under differential diagnosis. These 


lesions can be detected by eliciting the points of maximum ~ 


tenderness, by observing clinical displacements, and by care- 
ful study of x-ray films. Even then some of them are easy 
to miss. 

Group 2 

This group consists of those patients who have sustained 
a rupture of the middle fasciculus of the fibular collateral 
ligament. This is an important group, because the ligament 
must be given an opportunity tp heal, by protection in 
plaster. the injury to the ligament is not diagnosed and is 
not treated properly there remains a permanent laxity of the 
ligament which allows the talus to tilt with inversion of the 
foot. This is perhaps the commonest reason for recurring 
instability of the ankle after a “sprain,” and may produce 
quite considerable disablement. The diagnosis is established 
by clinical and radiological tests. 

Clinically there is a point of tenderness just below the tip 
of the external malleolus, corresponding to the situation of 
the ligament..-There may also be tenderness over the 
anterior capsular fibres and over the anterior talo-fibular 
ligament, when there is concomitant damage to these struc- 
tures. Radiologically after routine antero-posterior and 
lateral films a special antero-posterior view is taken with 
the foot inverted: a similar control film of the normal 
ankle is necessary. If this picture shows an abnormal tilt 
of the talus, when compared with the unaffected side, the 
diagnosis is established (see Fig. 3). It may not be easy 
or kind to invert the foot of the recently injured patient. If 
an attempt without anaesthetic shows the tilt, all well and 
good, but if it does not, and the clinical signs of tenderness 
have been elicited, then x-ray examination must be repeated 
under thiopentone anaesthesia. Nitrous oxide anaesthesia 
will seldom give enough relaxation. 

It is, of course, impractical to submit every patient with 
a “sprained ankle” to this rather elaborate x-ray investiga- 
tion. In my experience the point of tenderness over the 
affected ligament is an invariable sign, and only those cases 
which show this clinical sign need to have the special radio- 
logical test. It does not follow that every patient with a 
tender middle fasciculus will show a “ tilting talus,” because 
in some cases the ligament, though strained, will not have 
been torn enough to lose its controlling hold on the talus. 

There are two fairly obvious pitfalls in diagnosis. In 
the first place, sprains of the ankle are so common that 
the patient may already have an old rupture of the middle 
fasciculus of the uninjured ankle, so that an equal tilt of 
the unaffected talus does not mean that the tilt on the 
recently injured side is physiological. Secondly, the fresh 
“sprain” may have occurred in an ankle which is already 
the site of an old middle fasciculus rupture. The tilt in 
that case may be the result of the old injury. However, 
in a case of this sort it is worth while proceeding to treat- 
ment in plaster, if there is new tenderness and bruising, 
because it may be possible to persuade a fresh scar to 
secure both the old and new injuries. These points can, of 
course, be elucidated by careful history-taking before the 
x-ray examination. : 

It should not be imagined that this injury to the ligament 
is clinically more severe than simple capsular tears; neither 
can the displacement on inversion be detected at all often 
by ordinary clinical examination without special x-ray 
investigation: 


Group 3 

This group is composed of those patients with injuries of 
the inferior tibio-fibular and deltoid ligaments and those 
with anterior capsular tears. Severe injuries of the former 
ligaments are very rare except in association with fracture- 
dislocation of the ankle. The more common minor injuries 
are dealt with on the same lines as capsular tears. All three 


injuries have characteristic points of tenderness over the liga- 
ments and over the attachments of the capsule of the ankle 
to the neck of the talus. . s 


First Aid 


It is unusual for these injuries to occur in a hospital 
casualty department or in the consulting-room, and it 
is useful to discuss what can and should be’ done on the 
spot before definitive treatment is begun. Early examin- 
ation of the ankle (by a medical practitioner) provides 
an excellent opportunity for establishing exactly what 
structures have been damaged. There may be very little 
swelling, so that any displacement can be easily seen ; 
if spasm has not had time to develop it may be possible 
to detect an inversion tilt of the talus, without the need 
for anaesthetics. Points of tenderness over damaged 
ligaments, tendons, and bones can be more accurately 
localized within a few minutes of the injury than some 
hours later, when the patient has become a poor witness 
under the stress of the generalized throbbing ache of the 
“sprained ankle.” First-aid treatment consists simply 
of rest and a firm bandage support to the joint. A crepe 
or flannel bandage applied over layers of wool is the 
best. Adhesive strapping must never be used. It is not 
pressure which is required in these cases but support and 
partial immobilization. The swelling is caused very little 
by haemorrhage, and is mainly a reactionary effusion in 
the joint and tissue planes. Pressure will control haemor- 
rhage, but it cannot stop the vital cellular reaction. On 
the other hand, rest and support, by allaying irritation 
of the lacerated tissues, will diminish effusion. 

Sprained ankles are, of course, common in athletic 
events of all sorts, and first-aid treatment may involve 
a decision on whether the player should continue the 
contest. If the injury is clearly in the group of simple 
capsular tears no harm will result if the injured player 
continues to play, wearing a supporting bandage, 
although he will have a far more painful Saturday night 
than if he had rested quietly in the dressing-room, and he 
will probably take longer to recover fully from the 
injury. Further play is absolutely contraindicated if 
there is any other of the more serious injuries. If the 


accident has occurred in a team game the captain may — 


prefer not to have a courageous but unreliable player 
for the rest of the game. 


Definitive Treatment 
Rupture of Middle Fasciculus of Fibular Collateral Ligament 


If this diagnosis has been established, or is suspected, 
the patient should not be allowed to take weight on the 
foot until the ankle is secured in plaster. The cast may 
be applied at any time during the first two to three days 
after the accident, and shou'd extend from below the 


_knee to the metatarso-phalangeal joints and have a walk- 


ing heel. There are the usual arguments. for and against 
padding the cast, but the three following rules should 
always be observed : (1) unless the plasterer is expert 
and in good practice, the cast must always be completely 
padded ; (2) there must be adequate arrangements during 
the first 24 hours for sp'itting or removing the cast if the 
circulatfon in the foot becomes embarrassed ; and (3) 
the cast must be chaneed for a new one if and when it 
becomes loose or ineffective. 

Once the plaster is satisfactory, usually the morning 
after its application, the patient is taught to walk, if 


necessary using two sticks for a few days. He is then 
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kept under supervision to see that he is walking properly 
and that the cast is remaining effective. Some authori- 
ties have recommended tight or even ten weeks in 
plaster; but most ligamentous tears will have healed 
soundly in a shorter period, and six weeks has proved 
sufficient. After removal of the cast a supporting 
adhesive ‘or crepe bandage is advisable for a week or 
ten days, and it is again important to see that the patient 
is taught to walk properly. At this stage exercises are 
necessary to mobilize the ankle and foot joints and to 
re-educate and strengthen the controlling muscles. It 
is advisable not to press inversion exercises during the 
first two weeks- after removal of the plaster. These 
exercises can be taught to the patient by the doctor, if 
he knows them and is prepared to demonstrate and 
supervise for a few days. Usually it is better to find a 
physiotherapist to undertake that part of the treatment ; 
it is of no use just to tell the patient to do exercises by 
himself. 


Anterior Capsular Tears 

The stability of the ankle is not upset by a simple 
capsular tear, and firm healing will occur under quite 
ordinary conditions of activity; plaster is therefore 
unnecessary. The firm supporting bandage, applied as 
first aid, is continued ; rest is advisable during the first 
two days, Early activity is the modern slogan in the 
treatment of injuries, but activity -too early defeats its 
own object, and ultimate recovery will be more sound 
and rapid if the ankle is not walked on during the early 
stage of acute pain and swelling. Once the acute symp- 
toms have settled and swelling has begun to diminish, 
the patient is shown how to exercise the ankle and taught 
to walk, wearing a crepe or adhesive bandage. A normal 
gait should be assumed at once. The single bedroom 
slipper or odd shoe encourages limping and is harmful. 

_ Most patients can wear an ordinary shoe if persuaded to 
do so, although something in the nature of golf shoes 
may be necessary to accommodate the bandage at first. 

The patient is sure to ask how much he can do in the 
way of walking. The answer is that he should rest the 
foot as soon as it begins to ache. Probably a short rest 
of ten to fifteen minutes will be sufficient, and he can 
then begin again. Most young patients will walk without 
a limp from the start, but for those who do limp and 
for most elderly people sticks are advisable until the 
tendency to limp has been overcome. A single stick, 
although easier for the patient, does not eliminate limp- 
ing, and two sticks: are essential. 

Exercises which the patient should do are simple, and 
consist of the following : 

(1) Sitting with the affected leg crossed over the other, 
flex and extend the foot at the ankle six times ; evert and 
invert the foot six times; carry out cireumduction move- 
ments—that is, plantar-flex, invert, dorsiflex, evert, plantar- 
flex again, six times. 

(2) Standing, steadying with the hands on the back of a 
chair, raise the heels and stand on the toes of both feet 
six times. 

(3) Walk along a straight line, rhythmically and without 
a limp, at first if necessary using two sticks. . 

At the end of a week or ten days all swelling and 
pain will usually have cleared up. The bandage is then 
discarded and more vigorous exercises can be under- 
‘taken : walking on tiptoe, balancing on the affected leg 
alone, and balancing on tiptoe, on the affected leg alone. 
“Finally, skipping exercises and trotting on level ground 
will complete the recovery of power and mobility. 


Local Analgesics 

Many accounts have been given of the treatment of 
sprains by injections of small quantities of local analgesic 
around the damaged structures. Leriche and Policard 
have claimed that the elimination of painful stimuli will 
prevent the reactionary oedema of the tissues and thus 
lead to more rapid recovery from the injury. But it is 
inconceivable that this method of treatment can aid the 
healing of a ruptured ligament. Indeed, if immediate use 
of the more severely damaged ankle is made possible by 
the injection of a local analgesic, considerable harm will 
result, so that this line of treatment is permissible only 
in simple anterior capsular tears. It may well be decided 
that this elaboration is totally unnecessary in injuries 
which respond so well to the methods of treatment 

described above. 


Chronic or Recurring Sprains 

A good many people who have at some time or other 
suffered from a sprain complain that the ankle often 
gives way afterwards. The derangement usually occurs 
when walking or running over uneven surfaces. Usually 
it is painful, but sometimes merely inconvenient and 
embarrassing. This “giving way” after a sprain is 
either due to the sudden rupture of adhesions or is the 
result of persistent laxity after a middle fasciculus tear. 


Adhesions 


“The formation of adhesions after a sprain of the 
ankle is minimized by controlling swelling and recurrent 
oedema, by early active non-weight-bearing exercises, 
and by avoiding passive stretching” (Watson-Jones). 
The formation of some adhesions is an unavoidable part 
of the healing of a capsular or ligamentous tear, and 
occasionally the sudden rupture of an adhesion may 
complicate an injury which has been soundly treated, 
but it is an almost inevitable sequel to those sprains 
which have not been correctly treated. The ankle is 
thought to “give way” because of a sudden ‘reflex 
inhibition of the stabilizing action of the peroneal 
muscles in response to the painful stimulus of the tearing 
adhesions. 

The pain as the ankle gives way is situated just in 
front of the lateral malleolus ; there is tenderness.in this 
region, and passive inversion and plantar flexion will 
be painful and usually somewhat limited in range. 

The treatment is to manipulate the foot and ankle 
under an anaesthetic—it can be done by the swift and 
expert without an anaesthetic. The manipulation is 
followed up by exercises as in the case of a fresh sprain, 
and it is an advantage if the patient learns and practices 
the exercises for a few days before manipulation. 


Persistent Middle Fasciculus Laxity 

Instability from this cause is most often the result of 
failure to diagnose the torn ligament. The injury is not 
treated in plaster, and consequently the ligament is 
repeatedly stretched while healing and becomes lax and 
ineffective. The “ giving way” in this case is due to an 
actual subluxation of the talus as it tilts, and not simply 
to peroneal muscular inhibition. It may be difficult to 
decide whether the recurrent derangement is due to 
adhesions or ligament laxity. Sometimes an excessive 
degree of inversion can be detected on passive movement, 
and a distinct gap may be palpable at the site of the 
old rupture of the ligament. When this condition is 
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suspected an x-ray film taken with the foot fully inverted 
will confirm the diagnosis, but, as when dealing with a 
fresh rupture, a negative x-ray test should be repeated 
with the patient anaesthetized. 

An overstretched or unhealed ligament is not incom- 
patible with a normally functioning ankle, provided the 
capsule is free from adhesions and the foot is well 
controlled by powerful muscles, and some cases of 
recurrent derangement can be cured by manipulation 
and exercises, although the ligament, of course, remains 
lax. In other cases symptoms are overcome by “ floating 
out” the heel of the shoe (Fig. 4) and improving the 
strength of the peroneal muscles with faradism and 
exercises. 


Sis 


Fic. 4.—A right shoe showing the “float out” on the heel to 
contro] inversion twists. 


In severe cases the victim must choose between avoid- 
ing all those activities which are likely to produce a 
derangement and submitting to operative repair of the 
lesion: The torn ligament cannot be sutured, but it 
can be replaced by transposition of the tendon of the 
peroneus brevis. An excellent method of doing this is 
described by Watson-Jones. 


Other Causes of Recurrent Instability of the Ankle 

There are other causes of recurrent “ giving way ” of 
the ankle, which although not the result of old sprains 
must nevertheless be considered in the differential diag- 
nosis of instability. 

Slipping Peroneal Tendons.—In this congenital con- 


dition the peroneal tendons are incompletely secured 


behind the lateral malleolus, and occasiofially slip for- 
wards with a palpable and sometimes audible “ snap” 
or click. Young girls are most often affected and can 
be cured by an operation, in which an osteoplastic flap 
is raised on the malleolus. . 


Muscular Paralysis——The peroneal muscle may be- 
come weakened in cases of pes cavus and as a result of 
anterior poliomyelitis, Friedreich's ataxia, or peroneal 
muscular dystrophy. This weakness allows recurring 
inversion of the foot, and a supporting appliance is 
usually necessary. Sometimes inhibition of the peronei 
is met with as a purely hysterical phenomenon. 


Court Shoes—Some young women cannot walk: 


properly on high heels, and suffer repeatedly from 
inversion collapses. Usually this misfortune can be 
remedied by wearing better fitting shoes with broader 
and somewhat lower heels. 


Osteoarthritis after Sprained Ankle ~ 

Degenerative arthritis will develop in many elderly 
patients who sprain their ankles, and may be the cause 
of persistent pain and swelling for some months before 
there are confirmatory x-ray changes. Sometimes the 
degenerative process is confined to the contiguous sur- 
faces of the medial malleolus and the talus, and is the 
result of contusion of the articular cartilage. In this 
type .of osteoarthritis symptoms may be relieved by a 
wedge, 4 in. (6 mm.) deep, at the inner side of the heel 
of the shoe, in addition to the usual physiotherapy. 

When generalized osteoarthritis of the ankle develops 
in younger persons it suggests that the articular cartilage 


"was damaged in the original sprain, and this compli- 


cation is more likely to occur when the sprain has 
resulted from a fall from a height. 

Finally, the repeated trauma of recurrent instability 
of the ankle may in the long run produce a degenerative 
arthritis. 


The study of neuroses in animals can help research in 
human medicine in two ways: emotions displayed in simpli- 
fied form by animals may help to reveal vital underlying 
human feelings often masked by social conventions, and, 
secondly, controlled experimental work on animals yields 
much information which, although it cannot be directly 


applied to humans, -sheds light on many problems (J. ment. . 


Sci., July, 1951, p. 584). Anxiety neurosis in cows is often 
seen, the cow refusing to part with her milk in the presence 
of a stranger, for instance. Horses, too, are prone to 
neurosis, and are especially susceptible to the temperament 
of the human beings they come in contact with—a neurotic 
rider can reduce a normally calm horse to a state of nervous 
tension in a few minutes, often making it quite unmanage- 
able. Goats frequently become neurotic if they are made 
to do something they do not want to do, simulating epileptic 
fits which pass off immediately they are allowed their own 
way. Possible causes are threefold; heredity is probably 
the strongest. Inbreeding in dogs has led to an increase in 
hysteria and instability, and it is significant that dogs 


trained to lead the blind are now mainly first crosses from. 


Labradors and Alsatians, and no longer pure-bred Alsatians. 
Environment also plays some part in the production of 
neurosis, and this is mainly the effect of the humans with 
whom they are in contact. Toxic factors in agenized flour 
have been proved responsible for both fits and hysteria, but 
this cannot be taken as a universal cause, since groups of 


animals on identical diets have not all been so affected. 


In every species it is the most intelligent animals that display 
neurotic symptoms. The writer suggests that cure and 
not prevention should be the aim. Since temperament is 
inherited to a great extent no animal known to be neurotic 
should be allowed to breed, but this ideal will probably 
never be achieved because, for example. if a cow is a high 
milk yielder it is very unlikely that her owner will not breed 
from her, regardless of temperament. 
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Sterling Professor of the History of Medicine, Yale 
University 


When John Davenport, an Oxford man, and the group 
which had.come with him from England founded New 
Haven in 1638 it had been his hope that a college could 
be established for the education of the sons and 
daughters of the newly arrived colonists who had ven- 
tured so far from their native shores. But the fact that, 
as an early historian has explained, “the aid of the 
whole of New England was needed for the maintenance 
and advancement of Harvard College, prevented the 
plan of Mr. Davenport from being immediately 
executed.” 

It was in September of 1701, therefore, when ten 
ministers met at the house of one of their number in 
Branford, near by to New Haven, each bringing a gift 
of books and saying, in effect, as they laid them on the 
table : “I give these books for founding a college in 
Connecticut.” On October 9 of that year the General 
Assembly of the colony granted a charter to the 
college, and in March of 1702 the first student was 
received. 

Some ten years later these early gifts were greatly 
augmented by a man who was to do much for the 
struggling college—Jeremiah Dummer, a _ Harvard 
graduate of the Class of 1699, who, having failed to 
secure a place on the Harvard faculty or a pulpit, sailed 
for England and there spent the rest of his life, taking 


an active part in political life in London and serving 
as agent for the Massachusetts Bay Colony and later for 
Connecticut. Some of his activities on behalf of the 
Collegiate School, as it was first called, are apparent 
from a letter (January 23, 1712/13) to the Reverend 
James Pierpont, one of the founders : 


“°*Tis with regret I must now acquaint you that all 
my labour and pains with Dr. Salmon are at an end, 
for when I had brought him to consent to give his 
Library to your colledge an Apoplexy took him off 


before he had time to make a new will. . . . I have 
endeavoured to retrieve this great loss by begging a 
Library for you among my friends. . . . I have got 


together a pretty parcell of books already for you to 
begin with, and I hope in a years time to send you 
a very valuable collection, with the names of the 
Benefactors.” 


This “ pretty parcell of books,” which arrived from 
England in 1714, included all eleven volumes “ in Royal 
paper, neatly bound and gilt” of the Tatlers and Spec- 
tators (the gift of Sir Richard Steele), the poems of 
Sir Richard Blackmore, which the author delivered in 
his own chariot to Dummer, and a large number of 
theological folios. Science was represented by the col- 
lected works in nine volumes of the Honourable Robert 
Boyle, the “ Cutlerian lectures” of Robert Hooke, the 
recent works on geology of Thomas Burnet and John 
Woodward, Dr. Cheselden’s Anatomy, and, as a gift 
from the Royal Society, Grew’s Musaeum Regalis 
Societatis and Miscellanea Curiosa . . . being the most 
Valuable Discourses read... to the Royal Society. 
Also included in this shipment of books were twenty- 
nine volumes from Elihu Yale, his first gift to the col- 
lege. Dummer had early thought of Governor Yale as 
a possible benefactor, since his father was one of the 
founders of New Haven and he himself had been born 

in America, although his family 


* 


had subsequently returned to 


England. 


About four years later a 
second lot of books arrived. 
These included gifts from 
William Derham, Dr. Edmund 
Halley, Dr. Richard Mead, Sir 
Hans Sloane, Richard Bentley, 
and, from Isaac Newton, a copy 
of the second edition of the 
Principia and the first editfon of 
the Opticks. A portrait of the 
King, a large box of books, and 
East India goods which fetched 
£562 12s. in the Boston market 
came from Governor Yale. In 
grateful appreciation of this gift 
—a veritable fortune for those 
times—the Trustees at com- 
mencement in 1718 named the 
Collegiate School Yale College. 

To Dummer, the instrument 
of this and other benefactions 
which did muich to establish the 


Fic. 1.—Yale College, 1793. (Courtesy of the Yale University Library.)’ 
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learning, tribute was paid in the following lines pub- 
lished in 1733 in Dr. John reeenn The Benefactors 
of Yale College : 


By Dummer nurs’d as by a Patron’s care, 
Still Science grows and grows divinely ‘fair: 
His opening hand her num’rous wants supplies 
And next to Heav’n on that her hope relies. 
Yalensia’s Sons in gen’rous Dummer find 
Mecaenas’s bounty and great 7ully’s mind: 
This, his judicious present sweetly prove, 
And that, the constant tenders of his love. 


There is considerable evidence that the books which 
came from England had a profound effect on the minds 
of the students of Yale College, who devoured their 
contents eagerly. Two examples might be of interest : 


one, that Jonathan Edwards, the eminent preacher and 


college president, acknowledged late in life the influence 
exerted on him by Locke’s An Essay Concerning Human 
Understanding. The other incident was of more far- 
reaching consequence, for after commencement in 1722 
the Rector of the College, Timothy Cutler, a tutor, and 
a number of young pastors from neighbouring parishes 
(graduates of the college)}—all of whom had been read- 


ing the theological books in the new library—made the. 


startling public profession “that some of us doubt of 
the validity, and the rest are more fully persuaded of the 
invalidity, of Presbyterian ordination in opposition to 
Episcopal.” The upshot of this was that Cutler and the 
tutor, after dismissal from their posts, sailed for England 
with another of the doubters, the Reverend Samuel 
Johnson, and all were subsequently ordained in the 
Church of England. Samuel Johnson was Episcopal 
missionary in Connecticut until 1754, when he became 
the first president of King’s (now Columbia) College in 
New York. 

Elihu Yale never visited the college which bears his 
name ; after occupying for some years a palatial man- 
sion on Queen Square he 
eventually came to his resting 
place at Wrexham in July of 
1721. The disposal of his 
effects was accomplished in 
nine sales, the first in Decem- 
ber of 1721, the last in March, 
1724. Several of these were 
six days in length, and paint- 
ings, books, furniture, and a 
collection of nudes were dis- 
posed of—a collection that 
must have been the envy of 
any eighteenth-century collec- 
tor in the field of the fine arts. 
As far as I am able to deter- 
mine, the college in Connecti- 
cut did not benefit from the 
nudes or his other pieces of 
art, but his other ‘benefactions 
came at a crucial time and 
were an important impetus to 


Two years after the death 


from one Daniel Turner, a Licentiate of the Royal 
College of Physicians. This was accompanied by a 
request from Turner that the college grant him an 
honorary degree of Doctor of Medicine. Thus was the 
first medical degree conferred in the American colonies, 
but unhappily it did not win for Turner, as he had 
hoped, Fellowship in the College. Nor did this some- 
what unorthodox granting of a medical degree stir Yale 
into founding a medical school at that time. Ezra 
Stiles, in an unpublished memorandum of 1777 written 
just before he assumed the presidency of the college, 
proposed the transformation of Yale into a university 
through the creation of schools of law and medicine, 
but the financial strain caused by the American Revolu- 
tion prevented this far-sighted plan from becoming an 
actuality during Stiles’s term of office. Fortunately he 


was followed by a man of similar vision, and Timothy 


Dwight worked toward the founding of a medical 
school through, first, the appointment of Benjamin 
Silliman, a young barrister, to a newly created chair of 
chemistry. Silliman spent two years studying chemistry, 
one in Philadelphia and Princeton, the second in 
England and Scotland, where he met men such 
as John Dalton, Humphry Davy, Sir Joseph Banks, the 
Monros, and others in the forefront of British science 
in that period. Silliman later took a prominent part in 
establishing the medical school, and when it opened its 


doors to students in 1813 he was appointed Professor — 


of Chemistry and Pharmacy. The Yale University 
School of Medicine, which has been in continuous, 
although sometimes precarious, existence since that time, 
has been directed during the past four years by an 
Englishman—a Mancunian—C. N. H. Long, whé came 


to Yale in 1936 as successor to Professor Lafayette . 


Mendel, who for many years had occupied the chair 
of physiological chemistry. Long has brought to the 


of Yale, Jeremiah Dummer 
transmitted a gift of books 


Fic. 2.—Present-day Yale. The Sterling Memonal Library opened in 1931, showing the 
dominant book-siack tower. (Courtesy of the Yale University News Bureau.) 
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Fic. 3.—Title-page of the Principia, second edition, the gift of 
Isaac Newton. (Courtesy of the Yale University Library.) 


school many of the traditions he had absorbed during 
his period of work with Professor A. V. Hill at Man- 
chester and later at University College. 

The university is now marking its two hundred and 
fifty years of growth from these humble beginnings by 
a series of observances. The new President of Yale, 
Dr. A. Whitney Griswold, conferred, on recommenda- 


‘tion of the Yale Corporation, twenty-five honorary 


degrees on a group of distinguished American scholars 
on June 12, 1951. In choosing the candidates for these 
degrees there was deliberate emphasis on those whose 
contributions have been in the fields of teaching and 
research. High on the list was Sir Peter Buck, Director 
Emeritus of Yale’s Bernice P. Bishop Museum in 
Honolulu, a native Maori prince and warrior, and a 
doctor of medicine of New Zealand, who has become 
the foremost authority on the anthropology, traditions, 
and poetry of the Polynesian peoples. Mr. Griswold 
conferred the degree upon Sir Peter “ with veneration 
and affection.” There were other doctors of science 
known to the readers of the British Medical Journal— 
Otto Loewi, of Austria, who since his displacement has 
become an American citizen, and Dr. Gerty Cori, who 
with her husband shared a Nobel prize and now a Yale 
honorary degree (he having received one previously). 
Finally came the American philosopher and educator, 
John Dewey, who mounted the academic platform com- 
pletely unperturbed at the age of 92. The tumultuous 
applause which followed his citation rivalled that for 
Sir Peter Buck. 

The formal celebration of Yale’s anniversary took 
place in Woolsey Hall on October 19, 1951. In arrang- 
ing the ceremonies, the President and Fellows of Yale 
invited the representatives of those universities whence 
Yale traces its descent—Oxford and Cambridge being the 
foremost among these—and it is pleasant to record that 


Professor E. L. Woodward of Oxford University repre- 
sented that ancient seat of learning, and that Mr. S. C. 
Roberts, lately Vice-Chancellor and Master of Pem- 
broke, represented Cambridge. Mr. James B. Conant 
was the official delegate from Harvard. In addition, the 
heads of forty-odd American colleges and universities 
which were originally administered by graduates of Yale 
were either present or sent their representatives. Formal 
addresses were given by Mr. A. Whitney Griswold, as 
President, by Lord Halifax, Chancellor of Oxford Uni- 
versity, who is the guest of the university, and Mr. 
Conant. The 250th Anniversary Ode was read by Mr. 
Leonard Bacon. The proceedings of the anniversary 
exercises will be published in due course. 

In honour of the Anniversary, the Association of 
American Universities is holding a special meeting in 
New Haven on October 23-25, and the National Aca- 
demy of Sciences on November 5-7. There will be a 
further celebration on Alumni Day, February 22, 1952, 
when President Griswold and the Chairman of the Yale 
Alumni Board will award Yale Medals to alumni for 
outstanding service to the university. 

In addition to these public observances, a number of 
books are being published on the occasion of the Anni- 
versary by the Yale University Press. Those already 
issued include : The Yale Scene, by Samuel Chamber- 
lain and Robert D. French ; Yale Men Who Died in the 
Second World War, by Eugene H. Kone; the Dz ary 
(1843-1852) of James Hadley, by Laura Hadley 
Moseley ; The Life of Willard Gibbs, by Lynde Phelps 
Wheeler ; The Two Lives of James Jackson Jarves, by 
Francis Steegmuller ; and the Yale University Portrait 
Index. The portrait collection began with Elihu Yale’s 
gift of the painting of George I, and to-day this painting 
is the earliest portrait in continuous ownership in an 
institution of higher learning in the United States. Other 
books to be published will be A Survey of the Resources 
of the Yale Libraries, by Herman W. Liebert ; A Cata- 
logue of the Coe Collection, by Mary Couch Withing- 
ton; and Yale College and University, 1871-1937, by 
George W. Pierson. The first volume of this two-volume 
history, which will be off the press in a matter of months, 
is entitled Yale College, An Educational History, 
1871-1921. 

- The anniversary year will draw to a close at the Com- 
mencement exercises on June 9, 1952. 


‘The Ministry of Health has circulated the following 
extract from the Weekly Epidemiological Record, No. 245 
(September 5, 1951), issued by.the World Health Organiza- 
tion: “It has been reported that a number of misunder- 
standings have occurred concerning™the date of issue, and 
hence the duration of the period of validity, of International 
Certificates of Inoculation and Vaccination, due to differ- 
ences in national practice of recording the date. For 
example, 10th August, 1951, may be written in the follow- 
ing manner: 10 Aug. 1951; Aug. 10th 1951: 10.8.1951 ; 
8.10.1951. In order to reduce to the minimum the number 
of such misunderstandings it is suggested that when com- 
pleting the International Certificates of Inoculation or 
Vaccination in English or in French the following method 
of recording the date should be adopted. The day should 
be written in Arabic numerals and should appear first: the 
month should be written in Roman numerals, and should 
appear second; the year should be written in Arabic 
numerals and should appear last. In the example quoted 
above, the date would appear as 10.VIII.1951.° The sugges- 
tion made in this extract would, of course, apply equally 
when the authentication of a certificate is dated. 
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ONE HUNDRED. YEARS OLD 


All members of the British Medical Association will wish 
to join in congratulating Dr. Edwin Clifford Beale, who 
celebrated his 100th birthday last Tuesday. Not only is he 
the oldest member of the Association, but he has been a 
Fellow of the Royal College of Physicians longer than any 
other living person. 

The son of Mr. W. J. Beale, who was a solicitor in 
Edgbaston, Clifford Beale was born in Birmingham on 
October 16, 1851. From Harrow School, which he left in 
1869, he went up to Caius College, Cambridge, and con- 
tinued his medical education at Guy’s Hospital, where he 
qualified in 1878. After holding posts at Guy’s, and visiting 


Dr. Chitord Beuie 
several Continental clinics, he returned to consulting prac- 
tice in London, being appointed to the staff of the City of 
London Hospital for Diseases of the Chest (Victoria Park) 
and of the Great Northern Central Hospital (now the Royal 
Northern Hospital). He has been a consulting physician 
to both hospitals for about 45 years. 

Dr. Beale became a Member of the Royal College of 
Physicians in 1881 and a Fellow in 1890. With Sir Clifford 
Allbutt he was responsible for the revision of the section 
on diseases of the circulatory system in the fourth edition 
of the Nomenclature of Disease, published by the Royal 
College of Physicians in 1906. Most of the papers he 
contributed to medical journals were on subjects con- 
nected with his specialty—diseases of the lungs and air 
passages. An original member of the Laryngological 
Society, he was its honorary treasurer from 1899 to 1901. 
In collaboration with Dr. V. D. Harris he wrote a text- 
book entitled The Treatment of Pulmonary Consumption : 
A Practical Manual; this was published in 1895. 

Among those who were working to reform the hospital 
service in the early years of this century. Dr. Clifford Beale 
had a prominent place. He contributed an article on 
“ General Hospitals and the Provident System “ to a special 
hospitals number of the Journal (June 20, 1908), for which 
Sir William Osler also wrote a paper. Dr. Beale’s conten- 
tion was that until some substantial advantage could be 


_ Offered to the average out-patient to induce him to join a 


provident dispensary he was not likely to join one. He 
noted that though one or two hospitals required out-patients 
to pay a few pence towards the cost of his medicine or 
dressings the authorities of most hospitals were averse to 
any system of payment. His plan was to establish a provi- 
dent branch—to be officered by local practitioners—as part 
of the out-patient department of every large general hospi- 
tal: patients would thus secure adequate investigation, would 
no longer be open to the suspicion of abusing the benefits 
of charity, and at the same time would secure continuity of 
treatment. The hospital contributory schemes which later 
a so rapidly had many resemblances to Dr. Beale’s 
plan. 

One may well wonder whether the newly qualified doctor 
of to-day who attains his century will see such revolutionary 
changes in medical practice—and indeed in everyday life— 
as those Dr. Beale has witnessed during his long and distin- 
guished career. 
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RECENT ADVANCES IN ENDOCRINOLOGY 
LECTURE TO HARVEIAN SOCIETY 


At a meeting of the Harveian Society on October 14, with 
Mr. W. E. Tucker presiding, the opening paper was given 
by Dr. S. LEONARD Simpson on “Recent Advances in 
Endocrinology.” 

Dr. Simpson said that although recent advances in this 
field had largely depended on biochemical research it would 
be a mistake to ignore the importance of new clinical 
observations and the interpretation of older clinical observa- 
tions in the light of new knowledge. 

Pituitary growth hormone had been separated from other 
pituitary hormones and shown to have an important 
influence on diabetes, adiposity, and even infection. In rats 
and puppies it produced somatic growth, nitrogen retention, 
and increased metabolism of fat, whereas in dogs and cats 
it was more powerfully diabetogenic than adrenocortico- 
trophic hormone (A.C.T.H.) (Young, Cotes, and colleagues). 
The fact that chemists had found it difficult to separate the 
pituitary growth and the adrenotrophic hormones was not 
without clinical significance. Hirsutism w4s not infrequent 
in acromegalic females ; and in one hirsute woman adrenal 
hyperfunction and hypertrophy of the opposite gland per- 
sisted ten years after an androgenic adrenal tumour had 
been removed. Lynch's case of a tall boy aged 6, with 
pseudo-sexual precocity, who had an adrenal tumour 
removed, and several years later was still excessively tall 
and precociously hirsute, also suggested the possibility of 
a pituitary stimulus to adrenal neoplasia as well as hyper- 
plasia. 

Dr. Simpson referred to the clinical importance of 
Kendall’s experiments on the effect of adrenal glucocortico- 
steroids on body composition in mice. Though Compound A 
increased total weight and Compound B decreased total 
weight, in both cases the percentage of fat in relationship 
to protein was increased, indicating a qualitative effect’ of 
hormones on fat deposition. The hypothesis had been put 
forward that glucose derived from protein breakdown was 
converted into fat in the presence of these adrenal. com- 
pounds. Growth hormone produced an increased propor- 
tion of body protein rather than of fat in contrast with the 
action of A.C.T.H. Pancreatic islet carcinoma was the only 
carcinoma in which the presence of metastases was mani- 
fested by increased weight and fat deposition. Did a hypo- 
thalamic lesion produce adiposity metabolically apart from 
simple polyphagia? Some women increased their weight 
considerably during pregnancy and then returned to normal 
or near normal. Was this a manifestation of pituitary~ 
adrenal hyperfunction and its subsequent involution? 


Therapeutic Use of Cortisone and A.C.T.H. 


In Addison’s disease, desoxycortone still remained the 
basis of treatment, but additional cortisone by mouth in 


small doses—e.g., 4-8 mg. three times daily—was proving 
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RECENT ADVANCES IN ENDOCRINOLOGY 


a helpful where the patient failed to gain weight, where there 
mat was a tendency to hypoglycaemia, and where fatigability 
and irritability persisted. Larger doses might be required 
in a crisis; but should not be given for long periods, as there 
was a danger of spread of coexisting tuberculous lesions. 
The use of A.C.T.H. was irrational in Addison's disease, as 
Pe. the destroyed adrenal cortex was incapable of responding. 
os a In contrast, A.C.T.H. was useful in Simmonds’s disease, 
q although he believed the basic and more convenient treat- 
q ment was methyl testosterone supplemented where necessary 
by thyroid and small or medium doses of cortisone. Pure 
q growth hormone would probably prove more potent as a 
ee hypoglycaemic agent than cortisone. 
oe Cortisone and A.C.T.H. had been used therapeutically in 
“3 a wide variety of non-endocrine disorders. In general, he 
&§ felt their use would tend to be restricted in the course of 
ee time to those conditions where the smalier physiological 
” doses were effective over a long period, where the great 
: need was for amelioration of an acute exacerbation of 
disease that threatened life, or where small doses locally 
applied could prove an effective aid to therapy—e.g., in a 
variety of ophthalmic conditions. Both hormones had an 
important influence on allergic states, and, apart from their 
intrinsic usefulness. in this field, their action drew attention 
to the older theories of the allergic manifestations of some 
diseases. As to rheumatoid arthritis, he believed that 
experience was showing that these hormones could not be 
effective in the more severe varieties of this disorder without 
producing the adverse hormone effects that might be 
a expected from large doses over long periods. As others 
om had done, he had met with Cushing's syndrome in rheuma- 
i toid arthritis, produced by cortisone, with the complication 
of severe osteoporosis of the spine and compression frac- 
ture. It was also recognized that cortisone could produce 
abnormal behaviour patterns and psychopathic states. Both 
A.C.T.H. and cortisone might be very valuable in minimiz- 
ing some distressing manifestations of the body’s reaction 
to disease, even though they did not necessarily affect the 
course of the disease process. It must also be recognized 
that, experimentally and clinically, cortisone appeared to 
inhibit the localization of disease and caused its spread— 
2 ¢.g., in tuberculgsis and actinomycosis, as well as in strepto- 
oe 4 coccal infections. Nevertheless the body did react to infec- 
: tion by a secretion of cortisone, and the conditions and 
measurements of such a reaction deserved study in an 
attempt to determine in what direction and in what dosage 
the body could be helped or hindered. 
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SOVIET MEDICINE 
IMPRESSIONS OF THREE BRITISH DOCTORS 


> eae Three British doctors who have recently visited Soviet Russia 
Bib gave their impressions at a medical meeting on September 27, 
7 j arranged by the Society for Cultural Relations with the 
U.SS.R. 

Sr Dr. IAN Griiand said that the Russian medical services 
Rages were predominantly preventive. The medical examination 


age of the population was carried out in the most elaborate way.. 


Much emphasis was placed on health education, starting with 
the children. Health centres were universally provided. 
Here the patient came into contact, not with an individual 
doctor, but with a team of people, including those who in 
this country would be called public health and industrial 
medical officers. The preparation for medicine took six 
years, and part of the time was spent in hospital and part in 
the health centre (general practice). In showing some lantern 
slides of modern Moscow, he drew attention to the central 
block of the university. which was to be orened in Decem- 
ber. Single rooms were to be provided for 6.000 students. 
Night fife in Muscow was light-hearted but wholesome ; 
there was no prostitution, and the doctors were corfident 
that they were going to abolish venereal disease—and he 
felt sure they would. 


The Russian Health Centre 

Dr. Horace Jou es said that his visit was the most stimu- 
lating three weeks he had ever spent. He was impressed 
especially by the health centres, which were probably far 
ahead of the hospitals, but between the two institutions there 
was an increasingly close relationship. Each health-centre 
doctor and each doctor working in the school health service 
spent half of his or her time in hospital. It was claimed that 
since 1947, thanks to this close relationship and the conse- 
quent upgrading of the general practitioner, the differences 
in diagnoses made at health centre and hospital had been 
reduced from 25% to 10%. There was no lack of doctors 
in Russia; doctors were waiting for patients rather than 
the other way round, and the doctor’s day was 64 hours. 
The equipment of health centres was extremely good. 
Many of these centres had electrocardiographic apparatus, 
and all those that he saw had quite modern x-ray installa- 
tions. 

The Deputy Minister of Health had assured the party that 
there were 15 hospital beds per 1,000 population, and that 
this held for both town and country. There was no hurry 
to discharge patients ; the average stay of a case of coronary 
thrombosis was 12 weeks. There were no waiting-lists at the 
hospitals of Moscow, Stalingrad, or Tashkent. The hospitals 
were administered by elécted people and financed nationally. 
A medical administrator was in charge of each hospital: a 
co-ordinator rather than a dictator. There was one trade 
union for all health workers; membership was voluntary 
but almost universal. because it carried privileges. The indi- 
vidual comfort of patients was not quite as well attended to 
as in our own best hospitals ; equipment did not give the - 
same idea of near-luxury, but provision was more than 
adequate. He saw no ward with more than fourteen beds ; 
the majority had not more than six, and there was more 
day-room accommodation than was customary here. The 
provision of nursing staff was not exceeded even in our own 
teaching hospitals. In a 2,200-bed hospital in Moscow there 
were 900 trained nurses and 600 in training. Nurses worked 
a six-hour day ; those on night duty did 12 hours and then 
had two nights free. They had a training comparable with 
that of British nurses, but with less emphasis on the academic 
side. In Moscow accident cases were directed to three main 
hospitals, each, with a first-class traumatic service. Finally, 
Dr. Joules spoke of the anti-tuberculosis campaign. Mass 
radiography was practised on an immense scale, and in the 
age groups 17-40 the Russians were attempting to ensure a 
yearly examination. 

‘ Infant Welfare 

Dr. Mary Barper, who had more recently returned from 
Moscow than the others, descri children’s hospitals 
and maternity provision. Even in Stalingrad, which had had 
to undertake a vast rebuilding plan, there were enough 
maternity beds for all women to have their babies in hospital. 
In the children’s hospitals teachers were employed for such 
of the children as were able to benefit educationally during 
their stay. She had visited also some of the epidemiological 
stations. These were concerned not only with combating 
infectious diseases, but with all tHat had to do with the 
social life and work of the people. There was one such 
station in each of the 25 districts of Moscow. The bacterio- 
logical laboratories were closely occupied with investiga- 
tions for possible diphtheria and dysentery carriers among 
the general population. She noted in the lecture theatres 
portraits of Pasteur, Lister, and Koch as well as of Pavlov 
and Metchnikov. Russia was making large amounts of 
penicillin and streptomycin as well as a variant of chlor- 
amphenicol. With regard to vaccination and immunization, 
she understood that in the Soviet Union no prophylactic 
injections were compulsory by law, but it was recommended 
that all babies should be vaccinated against smallpox and 
diphtheria, and the doctors said that everybody accepted 
vaccination. In reply to her remark that there must be 
some who objected, she was told, “ There are no such back- 
ward people in this country.” The B.C.G. vaccine was used 
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on a very wide scale—80% of it in the dry form, which was 
important in Russia, because the liquid form kept only for a 
few weeks, whereas the dry form, it was claimed, kept for 
six months or a year. 


MEDICAL PROTECTION SOCIETY 


Presiding at the annual general meeting of the Medical 
Protection Society on October 3, Sir ERNEST RocK CARLING 
said that members of the medical and dental professions 
were subjected each year to an increasing number of 
possible hazards. In former days the doctor was usually 
in contact only with his patient, but now he was in daily 
contact not only with the patient but also with the regional 
hospital board or the executive council, and it was quite 
possible for conflicting obligations to arise. Again, the 
coming into force of the Legal Aid and Advice Act, 1949, 
seemed bound to lead to a considerable increase in litiga- 
tion. In certain actions pending and undertaken by the 
Society the plaintiffs had been granted a legal aid certificate. 


Common Accidents and Errors 


Warnings against such things as tight plasters, broken 
needles, and pressure palsies had been given from time to 
time, but this year there were additions to the list. In 
a number of cases incisor teeth had been knocked out by 
the inexperienced use of a gag. It was not always realized 
how short were the roots of incisor teeth in children. Then 
there were new sources of burns—one from hot instruments 
out of the sterilizer, and another from lamps of high 
illuminating power used for photographs, kinematographs, 
and television at operations. Another question concerned 
intravenous injections. It was the opinion of most doctors 
that intravenous injections should not be given by nurses ; 
but nurses were being trained in the taking of blood from 
a vein, and from this to intravenous injection was only a 
short step. In dental anaesthesia the usual anaesthetic 
was gas or gas-and-oxygen, and the possibility of fatalities 
from such use was extremely remote ; but now it was becom- 
ing common to reinforce gas anaesthesia by other agents, 
more particularly thiopentone, and this meant added risk. 
Again, it was the experience of the Society that some people 
did not seem to know the difference between the right and 
the left hand. There were a number of cases of dental 
extraction or other operation on the wrong side. It*was of 
the utmost importance that the notes of a patient going to 
the theatre should be prepared with the greatest possible 
care, with clear indications about the side on which opera- 
tion should be carried out. Ampoules tended to be very 
much alike. True, they were put in differently coloured 
boxes, but sometimes they got shifted from one box to 
another, and it was easy for a mistake to be made. Another 
warning was that a telephone message should never be 
relied on for the name of a drug; at all events the name 
should be repeated. 

There were two other points which naoded stressing. 
Doctors should know that they were responsible not only 
for their assistant but for their deputy. There should be 
a written agreement not only between partners but between 
principal and assistant. 

Sir Ernest Rock Carling was unanimously re-elected 
President of the Society, and all the other retiring officers 
were re-elected. A special resolution was brought forward 
by the council to raise the subscription as from January 
next from £1 to £2, though the subscription will remain at 
£1 for the first three years of membership of a member 
elected within three years of registration. Mr. W. M. 
MOLLISON, the treasurer, said that the increase was necessi- 
tated by the fact that since the war the increase in expendi- 
ture, particularly legal costs, had been consistently greater 
than the income from subscriptions., The resolution was 
carried unanimously on a show of hands. 


MINISTRY FILMS FOR DOCTORS 
ACCESSIBLE CANCERS 


There is room for two opinions about the usefulness of 
routine examinations designed to detect visceral cancers 
in their symptomless stage. There can be only one view of 
the importance of spotting a visible or symptom-producing 
cancer at the earliest possible moment, establishing its 
identity, and getting it under treatment without delay. To 
this. good end the Central Office of Information is making 
a series of films for the Ministry of Health, intended to 
stimulate the general practitioner’s interest in early diagnosis 
and prompt reference to hospital of these cases. Each film 
deals with cancer of one region of the body, and three— 
“ Skin,” “Lip, Tongue, and Mouth, ” and “ Larynx "—have 
been completed. Three more—* Rectum,” “ Breast,” and 
“Cervix and Uterus "—are being made. 
The three completed films have been shown, and copies of 
them are expected shortly to be available from the Associa- 
tion’s film library.* They are in black-and-white, with a 
spoken commentary and, now and then, recorded speech 
from their subjects. The films run for about 25 minutes 
each. Captions and a written introduction reinforce the 
commentary. Photography and presentation are excellent, 
and the commentary is straightforward and to the point. 


Some Weaknesses 


All three films are concerned more with what can be done 
for the patient once referred, early or late, to hospital than 
with the diagnostic, personal, and social problems he may 
bring to his doctor when he first appears. We never see the 
patient at home or in his doctor’s surgery. We never see 
the doctor spotting the trouble early, persuading the patient 
to go for treatment and getting in touch with the hospital. 
We never see the hospital reporting to the doctor or seeking 
his co-operation in treatment or after-treatment. As in other 
hospital films, the institution is depicted as self-sufficing. It 
might be worth considering whether, with the exercise of 
some artistry and imagination, these limitations could’ not 
be done away with in future films. 

What can be done for the patient inside the hospital is 
shown clearly and in detail. We see the clinical examination 
to identify the nature and estimate the extent of the disease. 
We see the planning of appropriate treatment by radium, 
x rays, or excision—including block-dissection, repair by 
plastic surgery, application of prostheses, and aids to restora- 
tion of function. The appalling ravages of the untreated 
disease in the face, mouth, and nasal cavities are also 
shown. 

Of the three films, that on cancer of the larynx is perhaps 
the most impressive. Since persistent hoarseness should 
suffice for early direction to hospital it matters less that the 
story begins only there. The film is almost entirely clinical ; 
it shows laryngoscopic appearances, the details of operations, 
the extent of the growth inside the excised larynx, and the 
astonishing power of elderly men to learn the art of 
oesophageal speech or the use of the artificial larynx. e 
patient himself is kept in view throughout the film. This is 
much less true of the film on the lip, tongue, and mouth, 


' much of which is occupied with the technical details of radio- 


therapy, apparently to excite admiration for its mathematical 
precision and for the brainwork and craftsmanship behind 
it. Surely the general practitioner can be assumed to give 
all this its due, More on differential diagnosis, more actual 
cases, and less of technique and technicians would have been 
more stimulating. 

The film on skin cancers sets out to cover a great deal 
of ground, but it is a close runner-up to the laryngeal film 
in excellence. All three films can be seen at a sitting without 
loss of interest. but each is complete in itself and can stand 
alone. It is hoped that they will have a wide circulation. 


*Copies may also be obtained from Central Film Libra 
Government ing, Bromyard Avenue, Acton, London, w33. 
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AUREOMYCIN 


The development of “aureomycin” and its use in clinical 
medicine were discussed by the Section of Experimental 
Medicine of the Royal Society of Medicine on October 9 
at 1, Wimpole Street, W.1. Members of the Section of 
Medicine attended the meeting by invitation. 

Dr. B. M. Duacar (U.S.A.) gave an account of the pro- 
cess by which a new antibiotic is developed, using aureo- 
mycin as an example. It had been decided by his colleague, 
Dr. Y. SubbaRow, that the Actinomycetes offered a more 
promising field for exploration than the Penicillia and 
Aspergilli, and that soil samples should be the source 
material. Arrangements were made for collecting these 
from many parts of the world, and, when the results from 
any area were promising, special expeditions were sent there 
to obtain further material. Cultivated areas under grass, or 
prairie country where the soil was not ‘too acid, gave the 
best yields of promising moulds. Soil samples were culti- 
vated in different media, measures taken to eliminate 
indifferent species of fungi and bacteria (and so to permit 
the growth of those of interest) being preliminary centrifuga- 
tion, heating at 53° C. for 10 minutes, and the addition of 
a low concentration of aureomycin to the medium. Many 
photographs of plate cultures were shown illustrating the 
effects of these measures, and the tests subsequently applied 
to isolated species. Likely colonies were removed with a 
spade-like needle and pure cultures made on slopes, when it 
was necessary to determine what medium gave satisfactory 
sperulation. They had studied 16,000 such pure cultures, 
among which 35 proved to be producers of aureomycin. 
The next stage was screening by the plate zone test, streaks 
of possibly susceptible bacterial or fungal species being 
made towards a central three-day colony of the mould on 
a plate, and the width of the area measured over which 
growth was inhibited. Further tests could be made by 
flooding with a bacterial suspension a plate on which a 
mould colony had already grown, subsequent growth being 
inhibited over a circular area surrounding the colony, or 
even over *the entire plate. One organism completely 
inhibited by aureomycin in such a test was Salm. pullorum, 
and it was a disappointment that the drug had nevertheless 
proved ineffective in salmonella infections. Although in 
vitro and in vivo results usually ran parallel, sometimes a 
drug promising in vitro failed clinically, and on the other 
hand an unpromising one in the laboratory sometimes proved 
unexpectedly useful therapeutically. The degrees of sensi- 
tivity of different bacterial species were valuable in identify- 
ing an antibiotic from a new mould as an already recognized 
substance, 

Dr. Duggar briefly described the morphological and cul- 
tugal characters of Streptomyces aureofdciens, and illustrated 
with colour photographs the early stages of production of 
aureomycin, first in shaken flasks, then in aerated and stirred 
glass vessels, and later in larger pilot-plant fermenters. He 
emphasized that much collaborative work by specialists in 
different fields was necessary before a new antibiotic could 
find its place in medicine. 


Clinical Assessment in Pneumonia 


Dr. J. G. Scappinc prefaced his remarks by saying that 
his subject, like that defined in Dr. Duggar’s introductory 
sentence, was a general one—namely, the clinical assessment 
of the value of antimicrobic drugs in pneumonia. Such a 


study presented a difficulty. Even in bacterial pneumonias 
it was not always possible to make an aetiological diag- 
nosis before treatment was begun. In pneumonias due to 


Rickettsiae or viruses, or presumed to be due to viruses, 
ascertainment of their causative agent before treatment was 
never possible ; this part of the diagnosis had to be retro- 
spective. Hence this was a disease in which treatment had 
to precede complete diagnosis, and it was therefore proper 
to inquire what drug was most effective for the treatment 
of pneumonia as a generic disease. 

A further difficulty in planning such an inquiry was that 
existing methods of treatment were highly effective, and 
comparison by mortality rates thus required large numbers . 
of cases. Very ill patients also commonly had some compli- 
cating disease, the distribution of which in treatment groups 
tended to be irregular. 

The study undertaken by a working party of the Medical 
Research Council’s Antibiotics Clinical Trials Committee 
had been pursued at four centres, where cases of pneumonia 
were allocated by a random method to three treatment 
groups receiving respectively aureomycin, chloramphenicol, 
and “ standard ” treatment—that is, that previously favoured 
by the physician in charge and consisting usually of penicil- 
lin and/or sulphonamides. The speaker then asked that the 
particulars of these cases and the results obtained in them 
should be regarded as a private communication to the 
Society, since the time for definitive publication had not. 
yet come. In general, neither of the newer antibiotics had 
been shown so far to possess any evident advantage over 
previous standard treatment, and penicillin had one marked 
advantage over both of them in its freedom from side- 
effects. A course of either of these drugs was also about 
10 times as expensive as one of penicillin. 


Aureomycin in the Tropics 


Lieutenant J. KtLLouGn (United States Navy) discussed the 
value of aureomycin in tropical diseases. From published 
information it was clear that the drug was a specific for 
all forms of typhus, and valuable in tularaemia, relapsing 
fever, and actinomycosis. It was the first antibiotic to 
show any activity against Bartonella; it was inferior to 
streptomycin for plague, and promising but inadequately 
studied in leprosy, pinta, yaws, and Weil’s disease. His 
own experience of its use included three acute and nine 
chronic cases of amoebiasis; the immediate response was 
good, but reappearance of the organism in the faeces later 
was common. In his view hepatitis was a very frequent 
accompaniment of acute amoebic dysentery, and he had 
evidence suggesting that none of the newer antibiotics could 
be depended on always to prevent the development of a 
hepatic abscess. He had also treated 80 cases of Br. meli- 
tensis infection in Egyptian fellahin, all verified by blood 
culture, with either aureomycin, chloramphenicol. or terra- 
mycin. The percentages of patients relapsing after these 
treatments were 73, 66. and 69, respectively—the highest 
relapse rate so far recorded. Some of these relapses were 
clinical and others asymptomatic, the organism having again 
been cultivated from the blood. There was thus little to 
choose between the three drugs, except that aureomycin was 
more liable than the others to cause vomiting, and patients 
taking it consequently failed to gain weight. A later supply 
of highly purified aureomycin had been better tolerated. 


GENERAL ELECTION 


The following name should now be added to the list of 
medical candidates printed in the Journal of September 29 
(p. 793): 

Rosert Douctas McIntyre, Perthshire and Kinross-shire, 
Perth and East Perthshire, Scottish Nationalist (1938). 

M.P. for Motherwell and Wishaw, April-July, 1945. Chairman, 
Scottish National Party (Secretary, 1942-5). Assistant Medical 
Officer of Health, County of Stirling. 
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Subtertian Malaria on Tropical Aerodromes 


Sir—In spite of thorough antimalarial measures which 


have been carried out on most tropical aerodromes subtertian . 


malaria, which steals in like a thief in the night, must be 
recognized and guarded against ; especially is this the case 
in the many aerodromes in Central Africa where the chief 
vector—Anopheles gambiae—may still manage to survive. 
It must be remembered that antimalarial measures cannot 
always be 100% efficient, and this holds good especially for 
the smaller emergency landing strips. The mosquito net 
must not be lightly discarded, on the grounds that one cannot 
take anything for granted where malaria is concerned. This 
is an attitude which has been stressed for years in a long 


acquaintance with Plasmodium falciparum. There is always 


a risk that some unheeding, unprotected, and highly suscep- 
tible individual may be bitten, not necessarily always at 
night-time, by some malaria-infected anopheles, with the 
result that after an interval of 7 to 10 days (sometimes 
even longer), a period necessary to complete jhe exo-erythro- 
cytic cycle in the liver, the victim is struck down by fever ; 
and within an amazingly short interval cerebral manifesta- 
tions may supervene. So dramatic may be the onset, so acute 
the symptoms, and so sudden the end that treatment should 
be instituted as soon as is possible without waiting for 
pernicious symptoms to develop. This aspect has been 
emphasized again and again ; but still it is lamentable to see 
this severe illness, often after the patient’s safe arrival in 
England, fobbed off as influenza, chill on the liver, or food- 
poisoning. There is only one diagnosis, and that is subtertian 
malaria. 

Headache, rapid rise of temperature, diarrhoea, and bilious 
vomiting are very suggestive of this correct diagnosis. 
Though new and potent antimalarial drugs have been intro- 
duced quinine still remdfhs the most powerful weapon in 
these emergencies. It is essential that this should be more 
generally recognized. 


In severe cases quinine should be injected intramuscularly 


or intravenously without waiting, sometimes even for days, 
for the result of microscopic blood examination, especially 
when this cannot be carried out on the spot. The watchword 
is urgency. It must be borne in mind, too, that in some of 
these tragic cases, especially in the early stages, the tell-tale 
subtertian rings may be difficult to find, as they may be very 
scarce in the peripheral blood. Often, too, they are of a very 
small size and of extreme tenuity, which makes them difficult 


to recognize under the microscope. The guiding motto 


should be always—“ To be forewarned is to be forearmed. “ 
am, etc., 
London, W.1. 


Mistaken Diagnosis of Ruptured Ectopic 
_ Gestation 


Sir,—A married woman aged 26 and 2} months pregnant 
was admitted on June 29 as an intra-abdominal catastrophe, 
probably ruptured ectopic gestation. She had been seen by 
an excellent general practitioner, a professor of medicine, 
and finally handed on to a professor of obstetrics and 
gynaecology. The diagnosis was based on slight vaginal 
haemorrhage, pulse rate 140, B.P. 75/55 mm. Hg, and the 
general picture of severe shock and internal haemorrhage. 
Also, it was noticeable that she was markedly somnolent, 
scarcely being able to answer questions, even in mono- 
syllables. Her temperature was 39°C. (102.2° F.), and 


Puitre MANSON-BAHR 


this was the only hard fact which did not fit in with the 
picture of intra-abdominal haemorrhage, and made the sur- 
geon decide on a preliminary diagnostic puncture of the 
pouch of Douglas. 

I saw her for a few minutes in the ward, and soon after 
in the operating theatre. In the theatre, I heard for the first 
time that she had flown from Kenya on June 22, and I 


was immediately suspicious when I heard that she had had 
a lot of vomiting, but this was explained away by the 
pregnancy, and | was told that she had no parasites in the 
blood films. On the table I felt her spleen and liver, 
both of which were enlarged. Diagnostic puncture of the 
pouch of Douglas yielded only clear very yellow fluid, and 
it was decided not to proceed further, but no positive ee 
nosis was made. 

My suspicions of malaria being so strong, I jumped to 
the conclusion, quite erroneously as it proved afterwards, 
that the yellow coloration of the peritoneal fluid might 
be due to mepacrine, possibly in inadequate doses. This 
lucky mistake stimulated me even more to pursue the 


diagnosis further. On inquiry from her relatives I found - 


that she had not had mepacrine, but had been in malarious 
areas. Examination of a blood film showed the most pro- 
found infection with P. falciparum 1 have ever seen, a very 
great number of erythrocytes showing two ring forms 
present in the one cell. Intravenous quinine therapy was 


Started immediately, followed by mepacrine and later by . 


pamaquin, and the patient made a dramatic recovery. She 
had a natural abortion one week later, not, may it be said, 
due to quinine, but rather due to a lack of it in the early 
stages and to the profound infection. The fimal diagnosis 
was malignant tertian malaria—mixed algid and cerebral 


type. 

Theoretically no one should die of malaria, but how many 
doctors who have not been in the Tropics realize that 
malaria kills many millions per year, almost certainly the 
greatest “ killér” of any single disease 2? For example, in 
the epidemic which followed the famine in Bengal in 1942-3 
more people died of malaria than could be killed by the 
most scientific bombing in air-raids by the contending 
European nations. And how many doctors without tropical 
experience know how atypical the symptoms may be? It 
is indeed a long stretch from ruptured ectopic gestation to 
malignant tertian malaria, but such is the protean 
symptomatology. 

In these days of fast travel the importance of. keeping 
this possibility in sight cannot be over-stated or repeated 
too often. I present this case in the hope that mistakes 


in this wonderfully treatable disease may not be repeated,— 


I am, etc., 
Zurich. , R. A. C. HERRON. 


Danger of Extracting Many Teeth at Once 

Smr,—Looking back at my first contacts with medicine, 
nearly 40 years ago, and at the progress that had been made 
from Ehrlich’s salvarsan to the latest antibiotics, vitamins, 
hormones, etc., at the tremendous progress in surgery, not 
only in new and bold operations, but also in the preservation 
of limbs and restoration of their function, | am amazed at 
the retrograde development of dental surgery, or so it seems 


to me. 
Whereas in my youth amputations of limbs, which can 


_ be saved now, were not uncommon; most of the people had 


their own teeth in their mouths until an advanced age. 
Nowadays the opposite is the case. Amputations are rather 
rare, and every surgeon tries to preserve a diseased or 
injured limb and to heal it. Teeth seem to exist on a per- 
fectly different plane. It is quite a common experience in the 
surgery to be asked for a tonic because the patient, usually 
a youngish individual, has had a dozen teeth or more 
extracted. The usual answer to my question, “ Why ?” is, 
“ Pyorrhoea.” A few days ago a girl of 17 came to me after 
the extraction of 16 teeth for “ pyorrhoea.” Some time ago, 
a girl in her twenties asked me if she could have gas. When I 
asked her why, she told me she had been advised to have all 
the teeth out of her lower jaw. I inspected her teeth myself 
and found three teeth in need of attention; two of them 
probably could have been saved—all the others were quite 
sound. I failed to see the reason for total extraction, and 
advised her against it. { think it unnecessary to recount 
More cases, as | am sure every doctor sees cases like these 
many times. The question is only what to do about it. 
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Surely it is our duty as well as that of our dental brethren 
to preserve the gifts that God or Nature has bestowed on 
us. If pyorrhoea is really such a common occurrence, why 
does the dental profession not try to cure it? Surely it is 
not necessary to deprive teen-agers of the birthright of their 
own teeth. And even many a carious tooth can be saved 
which is now sacrificed. But I heard of at least two cases 
where the dentist advised extraction and the not so indolent 
parent asked if it could not be filled. The reply was yes, 
but for a filling they would have to wait so many weeks, the 
extraction they could have almost at once. One of these 
cases happened, if | am not mistaken, at a school clinic. 

I do not believe ‘that the majority of dental practitioners 
are so extraction-minded that they do more extractions and 
prostheses than conservative treatment, but, if it is only a 
minority, the case is serious enough to deserve carnest 
thought and action. Incidentally, 1 believe the expenses for 
the dental service would be much reduced if dental surgeons 
could be more conservative. And as taxpayers we are entitled 
to the really best dental service for our money. It is the 
only one we can afford.—I am, etc., 

Birmingham. E. REICHENFELD. 

Sir,—It would be interesting to know if the cases Dr. A. B. 
Carter quotes (October 6, p. 850) were treated with the usual 
precautions in such cases—e.g., penicillin umbrella of, say, 
500,000 units (intramuscular), vitamin C administration of 
2.000 mg. orally in first three days, and daily local cleaning 
with oil of cloves ; and of course such things as attention to 
bowels and mild mouth, washes. 

I agree that it is best to go cautiously, but in some cases, 
if too few are taken at long intervals, the patient would be 
under treatment and edentulous for far too long.—I am, etc., 
London, N.5. K. MALIK. 


Sm,—In dealing with the danger of extracting many teeth 
at once Dr. A. Barham Carter (October 6, p. 850) renders a 
service. The question is not quite as simple as it might 
appear. While there may be danger in multiple extractions, 
the removal of a few teeth in a septic mouth may not be 
without possibility of serious infection of the wounds. In 
any case, if a few teeth only are to be removed at a time it 
is desirable to allow an adequate period between each opera- 
tion. Multiple extractions under hospital conditions with 
proper post-operative rest in bed are genera'ly free from any 
unpleasant sequelae, especially if an antibiotic umbrella is 
employed, but it is only right to say that hospital records 
of the period before the war did not show any great degree 
of post-operative complications. In removal of teeth, exten- 
sive trauma and failure to remove infected and necrotic 
tissue increase the liability of post-operative complications.— 
I am, etc., 


London, W.1. R. S. Taytor. 


Sir.—It is obvious that dental extraction, like other opera- 
tions, can never be completely free from danger, and the 
question of how many infected teeth should be removed at 
the first sitting is not always easy to answer. 

Two people were each advised to have nine infected teeth 
extracted: one, a woman who was suffering from subacute 
arthritis, had all taken out at one sitting: the: other, a man who 
had phlebitis, had only one removed. The woman had a tem- 
porary exacerbation of her arthritis, which might have occurred 
if only one tooth had been extracted, but she then had a clean 
mouth. The man suffered from a pulmonary embolism, which 
might have been no larger had all the teeth been removed, and he 
still had to face the extraction of eight more teeth. 

A young woman who was suffering from iritis in both eves was 
found to have general pyorrhoea. She had 28 teeth. All of these 
were extracted under nitrous oxide at one sitting. After a few 
days in bed the mouth quickly became healthy and the iritis 
gradually resolved without exacerbation or recurrence. 

Several of my dental friends endeavour to remove all 
infected teeth at one sitting, under nitrous oxice preferably, 
or other general anaesthetic. It is argued that if some 
infected teeth are left the raw sockets are in danger of 
reinfection, and also that the residual infection continues to 


depress the general resistance ; moreover, the knowledge that 
all the teeth are out acts as a very real tonic. 

In my own experience, spread over 30-odd years, which 
covers a very large number of multiple extractions, 1 have 
known no untoward effect which with certainty could be 
attributed to the extraction of an excessive number of teeth, 
nor have I met a dental operator who has done so. Since 
1948 the practice of extracting, if possible, all the infected 
teeth at one sitting has increased very greatly, partly at least 
to save time: it seems both unwise and unjust to condemn 
this procedure unless experience as well as hypothesis show 
it to be wrong.—I am, etc., 

Beckenham, Kent. W. M. PENNY. 


Poor Results with Dihydrostreptomycin 


Sm,—I have read the letter of Drs. I. A. B. Cathie and 
D. H. Garrow (September 22, p. 735) with interest, and wish 
to record the results obtained at this sanatorium with 
dihydrostreptomycin. The treatment of a small series of 
cases of tuberculous meningitis has been very satisfactory, 
but the incidence of deafness has been frequent and serious. 

Nine cases were treated in part or entirely with dihydrostrepto- 
mycin, and all but one survived. The minimum observation 
period has been 14 months. Seventeen cases have been treated 
entirely with streptomycin (sulphate, or calcium chloride complex) 
and 11 have died. It must be pointed out, however, that this 
last group contains the majority of cases treated before 1950, since 
when further experience has been gained in its treatment. The 
use of dihydrostreptomycin during 1950 led to the frequent 
development of deafness, which had not been seen with strepto- 
mycin itself. Of the eight surviving cases treated with dihydro- 
streptomycin all but one have shown impairment of hearing. 
Three cases were treated entirely with it, and all have become 
totally deaf. The other four cases were treated partly with 
dihydrostreptomycin and partly with.one of the other prepara- 
tions; one case is totally deaf and three show varying degrees of 
deafness. Of the six surviving cases who received either the 
sulphate or calcium chloride complex none shows any auditory 
impairment. 

Though this series of 14 sur¥iving cases is small, it is. 
significant that the seven cases showing auditory impairment 
have all received dihydrostreptomycin during the course of 
their treatment. For this reason the use of dihydrostrepto- 
mycin has been abandoned and the —— chloride complex. 
is alone used.—I am, etc., 


Liberton, Edinburgh. 


Antihistamines in Whooping-cough 


Sm,—In the March 31 issue of the Journal there appeared: 
at p. 689 a most interesting article on whooping-cough by 
Dr. H. Stanley Banks under the heading Refresher Course 
for General Practitioners. This subject is, of course, one of 
great interest to general practitioners and paediatricians, as 
whooping-cough can at times be one of the most distressing: 
diseases encountered in paediatric practice. 

Inasmuch as Dr. Banks states that “there is no drug: 
treatment which consistently produces dramatic improve- 
ment in whooping-cough,” I should like to call attention to: 
the use of antihistaminic therapy in this condition. For the 
past three years pyribenzamine has been employed by me 
for the amelioration of the paroxysms of whooping-cough 
with considerable success. This therapy was originally given: 
a therapeutic trial because pyribenzamine, in addition to its- 
antihistaminic activity, swas known to possess some anti- 
spasmodic qualities. In the past three years 46 patients have 
been given. pyribenzamine and the effect of the drug on 
persons afflicted with pertussis noted. In over 65% of these 
cases there was a marked reduction in the number, as well 
as the severity of the paroxysms within 24 to 36 hours. The 
dosage varied, but was usually 50 mg. every four hours in a 
child weighing. 15 to 20 kg. After this initial period the ~ 
dosage was reduced to 150 to 200 mg. (in divided doses) each 
day in accordance with the results obtained. The administra- 
tion of pyribenzamine also. reduced the vomiting and the 
marked dehydration frequently encountered. and enabled the 
child to obtain the proper rest so badly needed, It should! 


A. R. SOMNER. 
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be emphasized that the treatment does in no way shorten 
the course of the disease, as premature abandonment of the 
drug results in a prompt return of the paroxysms. 

When the newer antibiotics (“ aureomycin,” “ terramycin,” 

“chloromycetin ”) are used, as Dr. Barks states, their action is 
rarely dramatic. Following their administration one observes 
a shortening of the whoop stage to five or six days as com- 
pared to the usual 13 or 14 days. Booher, Farrell, and West 
from their recent study (J. Pediat., 1951, 38, 411) concluded 
that the average length of the disease was not shortened 
appreciably when chloromycetin (or aureomycin and terra- 


mycin) was used, but they still believed that chloromycetin 


plays a definite part in modifying the clinical course of 
pertussis, as shown by that substantial reduction effected in 
the duration of the whoop stage. 

In contrast to the antibiotics, pyribenzamine is not a “ very 
expensive drug,” may be given in any (even the very late) 
stage of pertussis with equal effect, and is more readily taken, 
being available as a liquid (flavoured) or tablet.—I am, etc., 


Summit, New Jersey. CLIFTON J. Strauss. 


Treatment of Unresolved Pneumonias 


Sm,—Having had experience and taken an interest in cases 
of unresolved pneumonias either involving the whole or 
portions of the lung, may I venture to offer a few 
remarks regarding these conditions ? In all these cases the 
temperature will be found to be unstable and is an index to 
what is going on in the affected part. If the part is active 
the temperature will be higher than normal—sometimes 
markedly so—while if quiescent the temperature will be sub- 
normal. The essential element of treatment in these cases 
is rest in bed in the recumbent position. The reason for this 
is that the venous circulation draining the affected part 
is given free play and is not: influenced by the adverse action 
of gravity, as is the case when the patient is up and about. 
The stay in bed in some cases may be a lengthy one, and the 
patient should remain there until the temperature has been 
perfectly normal for at least a week. 

A strong expectorant mixture and daily friction of the 
chest wall with a stimulating liniment such as turpentine 
will be found to be adjuncts to the treatment, but no means 
of treatment will be found to be of any avail unless the 
patient remains in bed until the temperature is perfectly 
normal.—I am, etc., 

Teignmouth, S. Devon. 


Applying Streptomycin to Gravitational Ulcers 


Sir,—In the treatment of heavily infected ulcers of the 
leg streptomycin applied locally is a very potent weapon. 
Because frequent application has been thought necessary 
streptomycin has often been reserved for in-patient treat- 


W. HuTCHESON. 


‘ment. This is unnecessary. It can be used very effectively 


in out-patients. We so used it first two years ago, in com- 
presses renewed daily. A much more convenient method 
was evolved and has been used successfully for more than 
a year. 

The ulcer and its surroundings are cleaned. Twelve layers of 
dry gauze are then applied exactly to the ulcer and the whole 
area is covered with waterproof “ elastoplast.” With a syringe 
and needle 20 ml. streptomycin solution (1 g. in 100 ml.) is then 
injected through the elastoplast to saturate the gauze, as 


illustrated. The leg is then supported by an elastic bandage. 
Thereafier 5-10 ml. solution is injected daily for five days, involv- 
ing daily attendance. In no case have we used the treatment for 
more than seven days, 


It is doubtful whether even daily injections are-necessary. 
Recently an old sailor living in a lodging-house attended 
“for a large, foul-smelling, and neglected ulcer of the leg 
following thrombophlebitis, with gross swelling. After 
application of streptomycin by this method he attended 
only twice for reinjection. One week later the ulcer was 
clean, without smell, and all signs of acute inflammation 
had disappeared. This is typical of the results obtained. 

We have found this local application a powerful weapon 
in out-patient treatment and believe that the method of 
application is both efficient and economical. It was evolved 
by Sister Kelly, to whom all credit is due——I am, etc., 

St, John’s Hospital for A. K. Monro. 

Diseases 


of the Skin, 
Square, 


Hypersensitivity to Pethidine 

Sir,—The account by Dr. E. Blanche Butler (September 22, 
p. 715) of hypersensitivity to pethidine is of the greatest 
importance. It is suggested that a baby was stillborn and a 
mother’s life endangered owing to an unusual reaction to this 
drug... Since the use of pethidine with its safety and 
efficiency, is one of the great recent advances in obstetric 
analgesia, and since it may frequently: be administered by 
a midwife on her own responsibility, it is important that 
its reputation should not be lightly impeached. If the facts 
are as stated and the conclusions correctly drawn there will 
be widespread disappointment and dismay among all who 
attempt to relieve the discomforts of childbirth. 

To summarize the case history, we are told that a parturient 
(parity not stated) was in the first stage of labour for 7 hours 
20 minutes and in the second stage for almost 1 hour. Pethidine, 
100 mg., was given by intramuscular injection after 5 hours’ 
labour, when the cervix was only 3 cm. dilated, and subsequent 
dilatation of the os was apparently rapid.. We are not informed 
when the membranes ruptured. After 50 minutes in the second 
stage and shortly before delivery there was a sudden deterioration 
in the maternal condition, with cyanosis, hypotension, and a pro- 
gressive transient rash affecting the body from above downwards. 
This collapse occurred 3} hours after administration of pethidine. 
In a subsequent experiment using half the dose of pethidine a 
small drop in blood pressure was noted 4 hours after the 
injection. 

Is it possible to give any explanation of these facts with- 
out incriminating the injection of pethidine ? Undoubtedly 
the case is of great rarity and interest, but with the informa- 
tion available it is conceivable that the patient suffered from 
an embolus of amniotic fluid and vernix, a rare complication 
seldom diagnosed apart from fatal cases, and it is possible 
that the hypotension following the test dose was due to 
anxiety or even to hypoglycaemia. If there is the slightest 
doubt in placing responsibility it should surely be given in 
favour of a drug of such repute as pethidine, whose safety 
has endeared jt to so many obstetricians and midwives. It 
is to be hoped that Dr. Butler will be able to report the 
result of further tests on her patient, and that. any similar 


reactions will be reported promptly by other observers. _: 


I am, etc., 
Birmingham. W. G. Mats. 


Sirn—My report of a case of pethidine sensitivity 
(January 20, p. 125) was received in some quarters with a 
measure of unbelief, a reaction so admirably portrayed by 
Dickens: “It wasn’t the wine,” murmured Mr. Snodgrass, 
in a broken voice: “ It was the salmon.” : 

Dr. P. Dunbar Johnson, in his admirable paper (Septem- 
ber 22, p. 705), stresses the importance of slow intravenous 
injection, which should be a principle whatever the drug, 
but doubts whether pethidine “would have such a pro- 
found effect on the circulatory and respiratory systems when 
given alone.” His doubt should be resolved by the report 
of Dr. E. Blanche Butler (September 22, p. 715) of a case 
where an intramuscular injection of pethidine caused collapse 
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during labour; and later, on repeating the etniieiantion, 
half the original dose produced a marked hypotension. 
Here pethidine was aised alone, and the speed of injection 
does not enter into consideration. As your annotation 
points out, “ The effect of a smaller dose given by intra- 
venous injection to a similar patient in the operating theatre 
might have been more serious.” As it is, one imagines that 
to the patient the loss of her child was serious enough. 

It might be argued that pethidine has been widely used 
in obstetrics for some years, with no recorded ill effects, 
and that therefore hypersensitivity must be excessively rare ; 
yet one wonders whether similar cases have gone unrecog- 
nized, ascribed perhaps, as Dr. Butler’s might well have 
been by someone less discerning, to “obstetric shock.” 
Now that the condition has been described, it may be found 
that the incidence is greater than is suspected at present, 
and with this in mind it should be stressed that a small 
initial test-dose gives valuable information about the highly 
individual reactions to intravenous pethidine ; this test-dose 
might usefully and more safely be given before induction 
of anaesthesia.—I am, etc., 


London, N.W.11. Davip ZUCK. 


Tenosynovitis of the Wrist 


Sir,—Mr. M. Ellis (September 29, p. 777) has done a great 
service by his anatomical studies drawing attention to the 
existence of tenosynovitis of the extensores carpi radialis. 
He also points out that treatment by localized massage is 
uniformly successful (in my experience, whether or not an 
unguent is used is immaterial). This has been the standard 
treatment in our physical medicine department for the past 
12 years, and, with one exception, cure does not take longer 
than a fortnight. This was set out in my first book (1941), 
and differential diagnosis and treatment are dealf with in 
detail in my Rheumatism and Soft-tissue Injuries (1947). 

He is at fault, however, in regarding tenosynovitis in this 
area as affecting only the extensores carpi radialis. Any 
tendon may be affected. Crepitating tenosynovitis of the 
abductor longus and extensores pollicis in the lower forearm 
\is also a commonplace. When the carpal extent of the 
abductor longus and extensor brevis pollicis tendon. is 
involved there is greater swelling, but never any crepitus. 
This is the exception; it takes three months to cure by 
massage ; hence some patients prefer the immediate and 
equally certain cure obtained by slitting up the tendon 
sheath at open operation. 

However, we agree that in the lower forearm and wrist 
(but not in the palm} tenosynovitis due to injury or overuse 
is cured more certainly and more swiftly by adequate 
massage than by immobilization—the slow and cumbersome 
traditional treatment. This is the first confirmation of my 
views that has yet appeared in print. I trust, therefore, that 
Mr. Ellis’s paper will be widely read, and that in future 
all such cases will be referred for immediate deep massage 
at every hospital in the country employing a physiotherapist. 
—I am, etc., 

London, S.E.1. JAMES CyRIAX. 

Sirn,—The paper by Mr. Maurice Ellis (September 29, 
p. 777) called to mind a group of cases which I encountered 
when stationed in Norfolk during the war. Tenosynovitis 
of the wrist was not uncommon among troops loaned to the 
local farmers for the purpose of raising the sugar-beet crop. 
In this operation the beet was first pulled out of the ground 
and then the top cut off with a sickle held in the right hand. 
It was this latter manceuvre, with its forceful movements of 
palmar and dorsiflexion, which appeared to cause the disease. 
I treated these cases at first by immobilization of the wrist 
in a plaster cast for about three weeks, but. like Mr. Ellis, 
found that crepitus and pain returned as soon as the cast 
was removed. Strapping with “ elastoplast ” and active move- 
ments were then tried and appeared to give more satisfac- 
tory results. I was informed that the farmers. who were 
familiar with the condition, advised that it would always 
disappear if the subject continued at work. At the time I 


regarded this advice as not altogether disinterested, but 
Mr. Ellis has evidently had the same experience, and active 
movements would appear to be the most successful form of 
therapy.—I am, etc., 
Coventry. RICHARD E. SHAW. 

Are X-ray Examinations Necessary ? 

Sir,—Recent correspondence has emphasized the increase 

in the number of x-ray examinations at hospitals since the 
inception of theNational Health Service. Unfortunately 
no one has given the full story. At one department figures 
are readily available since 1934 giving the number of atten- 
dances each year. Up to 1939 there. was little change. 
From then onwards the figures are as follows: 


Year Attendances Year Attendances 
1939 3,638 1945 7.678 
1 4,161 1946 8,763 
1941 e 5.519 1947 9,405 
1942 $,822 1948 10.214 
1943 6,423 1949 10,449 
1 7,010 1950 11,368 


It can be seen that since 1939 numbers have increased at 
a rate of compound interest of between 10% and 20%. It 
seems, therefore, quite unreasonable to assume that, because 
there has been an increase by that proportion each year since 
1948, there has been any recent relative abuse of facilities. 
This increase over the years is due to a variety of factors. 
Not least among these are the national “ witch-hunt” for 
tuberculosis, the increasing use of radiological facilities for 
diagnosis of fractures, which has become an obligation 
because of the medico-legal consequences imposed by the 
civil courts, and the increasing number of people who are 
attending all the hospital departments. 

Let not radiologists sit back and deplore the supposed 
inadequacies of their colleagues in other branches. 

With regard to the film shortage which is making matters 
worse by increasing waiting-lists, the solution is straight- 
forward. There has been no decrease in output by the 
manufacturers, and no recent alteration in their export 
quotas. It is purely a matter of increased demand. The 
solution is all too easy. Unfortunately Parliament is not 
now sitting and questions cannot be asked in the House. 
The Health Service is a political pawn and will remain so 
for many years. With the coming election, a suitably 
directed story in any of the more lurid components of the 
national press of any political party wquid produce an 
immediate increase in the home market quotas of film. The 
present shortage, which may be extended in order to keep 
down the costs of the Health Service, will do so only at the 
expense of producing increasing chaos and increasing dis- 
content among the public, and can scarcely have any long- 
term effect upon the cost of the Health Service.—I am, etc., 

Worcester. ANTHONY A. VICKERS. 


Backs 


Sir,—In your issue of October 6 (p. 851) Dr. W. D. Urwick 
raises a very pertinent question. In orthopaedic practice 
the number of cases in which symptoms are found to be due 
to definite organic changes in the vertebral joints has 
increased very markedly in the last 15 years. One has a 
strong clinical impression that this great increase cannot 
be accounted for by recent advances in the diagnosis of 
such conditions, nor by the more general understanding of 
the possible implications of low back pain, for one still gets 
approximately the same proportion of cases of fibrositis, 
muscle strains, sacro-iliac strain or subluxation, spondylo- | 
listheses, etc., as heretofore. 

It is the pathological lesions of the fibrous components 
of the joints which have been on the increase—for all disk 
lesions, including protrusions, are primarily pathological in 
origin. (It is impossible to damage a healthy intervertebral 
disk—the bones will always give way first.) These findings 
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are paralleled by the rise in fibrous tissue lesions in other 
joints—viz., capsulitis of the shoulder and elsewhere, 
especially in the metatarso-phalangeal joints of. the toes, 
tennis elbow, stenosing tenosynovitis affecting the fingers and 
the thumb. All such lesions appear to be markedly on the 
increase and, at the same time, much less amenable to treat- 
ment. They are all associated with a low-grade inflammatory 
reaction, often occur in several situations one after the other, 
and cause thickening and at the same time softening or 
degeneration of the fibrous tissues affected. ~ 

No one has ever discovered any bacterial organism in 
any of these lesions. Although it is conceivable that they 
may be due to a virus infection it seems much more probable, 
in view of the sensitivity of fibrous tissues to their environ- 
ment, that these lesions are due to some constitutional 
factor—either a lack of some substance (amino-acid ?) neces- 
sary to their health, or the presence of some substance or 
substances noxious to them. I think it likely that operations 
on prolapsed disks will eventually be rendered unnecessary 
by the researches of our biochemists. It would, however, 
be very interesting to know whether the increase in the 
incidence of such conditions is common to all civilized 
communities, and whether there are any peoples who are 
immune or relatively immune to such conditions.—Lam, etc., 

London, S.E.1. T. T. STAMM. 


Sir,—In reply to Dr. Desmond Urwick’s letter (October 6, 
p. 851) might I suggest some factors? First, mechanical 
transport. Seats of private cars are low, and sitting thus the 
lumbar spine becomes flexed, which is not the best position 
for it to receive the jolts on the King’s highway. In public- 
service vehicles the seats are not so low, and passengers 
could sit upright, maintaining a good lumbar lordosis, but 
few do. The majority sit huddled with the lumbar spine lax 
and flexed, a habit probably encouraged by the prevalence of 
low arm-chairs. Few people go for a walk now, and most 
people walk badly, lacking proper poise and balance. Sinks 
and wash-basins are’all built too low, a fact that was made 
painfully obvious to me a few years ago when wearing a 
plaster-of-Paris jacket. In the after-treatment of cases these 
errors of posture must be corrected.—I am, etc., 

Tunbridge Wells. W. H. Gervis. 


Clinical Directives in R.A.F. 


Sir,—There are few occasions when I am moved to letter- 
writing, but I feel that Medical Officer’s letter (October 6, 
p. 853) should not pass unanswered. I am not one of the 
regular administrators he so violently attacks, and at the end 
of twelve months’ national service in the R.A.F. I thought 
so highly of the Service that I successfully applied for a 
short-service commission. During my three years of service 
in the R.A.F. I have spent 18 months as a general- 
duty medical officer and 18 months as a _ trainee 
specialist. In these past three years I have never received 
a directive which went completely against my training and 
conscience ; had I done so I would have consulted my legal 
protection society, a right every Service doctor retains. 

The directives that are issued are not circulated without the 
knowledge of the specialist concerned, and presumably the civilian 
consultant would also be consulted in controversial cases. The 


directives seem to be based on the general current medical opinion, - 


and seem to me to be attempts, usually successful, to combine 
(a) current medical opinion; (b) prevention of undue extrava- 
gance; (c) prevention of possible redresses of grievance against 
Service medical personnel by patients, parents, and any other 
interested party (including international authorities in the case 
of regulations for immunization and overseas service); (d) pre- 
vention of disabilities which may lead to invaliding, pensions, and 
other similar claims on the taxpayers’ ‘money; (e) the retention 
in the Service of personnel who may be a liability to a fighting 
service; (f) the very specific problems of Service life and par- 
ticularly those of the R.A.F. (i.e., aircrew, foreign service, etc.). 
Thus they appear to be honest attempts’ to give R.A.F. 
personnel the soundest treatment that the R.A.F. can provide, 
while maintaining the general high standard of physical fitness 
the country expects of the Service 


I, personally, have always regarded such directives as being 
issued for my benefit and not as réstrictions on my clinical 
judgment. Within any salaried service there are bound to be rules 
and regulations, and the R.A.F. is no worse than any other; in 
fact I am assured by my colleagues in other types of practice 
that I am relatively untrammelled. Within such a structure as any 
salaried service is bound to have, the standard of medical treat- 
ment can only depend on the individual doctor employed in the 
service, and that fact is recognized by all in authority. If a doctor 
honestly tries to make the best of the facilities at his disposal 
then the- rules and regulations fall into their proper perspective. 
Unfortunately many of my colleagues in the Services have been 
called up for their national service at an inconvenient time in 
relation to their personal careers. That is not the fault of the 
R.A.F., but it does mean that these doctors harbour a grievance. 
They enter the Service with a prejudice which makes them biased 
in their judgment and fault-finding in their attitude. 

There is one constructive suggestion that I might make, 
and that is that the directives could include more of the 
clinical reason for their bald statement or order. Authorita- 
tive reasons, with references to recent work, would make the 
instructions a little less offensive to the more critical Service 
doctors. However, most of the directives have a definite 
reason for their circulation, which is not hidden very deep 
if one only stops to consider them in the light of recent work 
and the requirements of the Service as a whole. 

I want to emphasize that during these last three years with 
the R.A.F. I have enjoyed a degree of professional freedom 
and responsibility unequalled in any hospital appointment 
open to doctors of similar age and qualifications. In con- 
sultant and general practice there may be greater freedom, 
but there is not another set of doctors who have better 
facilities in the way of clerical staff, offices, equipment, easy 
access to specialists, hospitals, and rehabilitation units, com- 
bined with a reasonable salary, especially after the first 
year of service, and adequate time off (leave, week-ends, and 
public holidays). This is not meant to be a recruiting letter ; 
it is anehonest appraisal of the conditions I have met in 
three years’ service. I have had my brushes with red tape, 
but I have always found that the red tape was there for a 
reason and when circumstances warranted could be broken 
or circumvented. I feel that those who volubly kick against 
the pricks are missing the point of national service. . They 
are not giving of their best and therefore are not getting the 
best out of their time in the Service. In any case the policy- 
makers all have offices and telephones and addresses, they 
are not segregated in impregnable castles, and if the facts of 
particular cases are put to them they will demonstrate that 
they, too, have the welfare of the patient, as well as the 


R.A.F., at heart—I am, etc., 
SQUADRON LEADER. 


Health Examinations for Teachers 


Sir,—When discussing with a French schoolteacher the 
problem raised by Dr. R. T. Bevan and others in their article 
(October 6, p. 828), it was interesting to hear that in the State 
schools in France a chest film is required before the pupil 
may train as a teacher, and that when qualified all teachers 
are given regular x-ray examinations at yearly, or in 
some cases six-monthly, intervals. Examinations are also 
made of the children by tuberculin tests and x rays. This 
scheme of preventive medicine is backed by a compensation 
scheme which provides full salary for a period of years for 
teachers contracting tuberculosis, and subsequently, if 
unable to return to teaching, a pension of about half their 
salary. The compensation scheme has recently been 
extended to cover cancer and certain mental diseases. 

In this country medical examinations are required for a 
number of industrial and State appointments. It would 
appear a grave omission on the part of the education authori- 
ties not to insist on the preventive measures suggested by the 
authors of this article. The case for their use seems over- 
whelming where a few young adults are brought into close 
contact with a large number of susceptible children ——I am, 
etc., 


Dinas Powis, Cardiff. J. C. GiLson. 
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Suspension of Gag for Tonsillectomy 

Sir,—A suspension arrangement for a Boyle-Davis gag 
is described in your correspondence columns (September 
22, p. 737) by Mr. P. H. Beales. I hope that the 
writer does not intend this method to appear to be his own 
idea. I have used the method at the Doncaster Royal 
Infirmary and Rotherham Hospital for the past 20 years 
and was the originator of it. As Mr. Beales has only been 
a member of the staff at Doncaster Royal Infirmary for 
a short time, I feel that it would have been courteous if 
acknowledgment of its origin had been given.—I am, etc., 

Doncaster. M. Petry. 

Sir,—I make no claim that the method of suspension of 
the Boyle-Davis gag that I described in your. issue of 
September 22 is original. I first saw. it used about 12 
years ago, shortly after I qualified, and have seen it used 
on various occasions since. I had no idea that Mr. Petty 
was the originator of this method, and in fact I have never 
had the privilege of seeing him operate. There has recently 
been an article in the British Medical Journal describing a 
special prop for suspending the gag, ard I thought the 
method I described should be published, as it did not appear 
to be universally known. 

It would be interesting to know how many laryngologists 
do in fact use this method.—I am, etc., 

Doncaster. Pure H. BEALEs. 


Radiography in Determining the Placental Site 
Sm,—Professor J. M. Munro Kerr’s timely article (Septem- 
ber 22, p. 730) is welcome and will be read with respect. 
We should like, however, to make one or two factual 
corrections. 


Dr. Frank Reid’s work is said to have been done under our 
“ inspiration.” This does less than justice to Dr. Reid and to 
the Department of Radiology in which he worked. So far as we 
know Dr. Kemp, of the Department of Radiology, Oxford, was 
the first to make deliberate use of the effect of gravity on the 
foetus to show a placental obstruction of the pelvic brim; this 
was briefly mentioned in the Medjcal Annual, 1947, p. 274. As 
early as 1944 one of us (J. S.) performed a caesarean section on a 
patient with a posterior placenta praevia the presence of which 
had been suggested on radiological ‘evidence by Dr. Kemp before 
there had been any warning haemorrhage. One of us (J.C. M.) 
had also previously performed experimental work on soft tissue 
placentography, duly published in 1944. But Reid’s approach was 
a new one, and the methods he developed were his own although 
based on Kemp’s previous observations and developed in associa- 
tion with his radiological and clinical colleagues. In particular, 
Reid has insisted on the value of appropriate posture to show 
the displacement of the foetal head by the placenta from the 
sacrum and from the pubis respectively. 

Dr. Reid’s contribution is an important advance and we wish 
it to be fully recognized. At the same time, for, the sake of 
historical accuracy, the part played by Dr. Kemp in the early 
development of the new technique should be recorded. 

—We are, etc., 

Oxford. J. Mor. 


JOHN STALLWORTHY. 


Sm,—I think Professor J. M. Munro Kerr (September 22, 
p. 730) does right to focus attention on recent advances in 
determining the placental site by radiography, but I feel 
that in his enthusiasm he has greatly overstated his case. 


He is likely to have conveyed the wrong impression—un- * 


wittingly, perhaps—when he states, “ Vaginal examination 
excluded, only by radiography can one ensure the degree 
of exactness in diagnosis essential in making the choice of 
treatment most suitable for the particular patient under 
consideration.” As one familiar with the use of radio- 
graphy in this connexion I can say that it has at present 
a long way to go before that statement can be justified. 
The difficulty of soft-tissue radiography when placenta 
praevia is present is that the shadow of the placenta is 
obscured by shadows cast by the pelvic bones. Other 
radiographs help only to determine the placental site by 


a process largely of exclusion—by circumstantial and not 
direct evidence. On the other hand, when the placenta is 
in the normal situation soft-tissue radiography using Reid’s 
filter shows the placental shadow more directly. And this 
placentogram is, of course, of great value in excluding 
placenta praevia as a cause of ante-partum haemorrhage 
in some cases. 

Professor Munro Kerr’s paper is provocative, probably 
intentionally so, and I would leave others to imdict him 
on vaginal delivery in the presence of foetal abnormality 
with placenta praevia. May I end by saying that as a 
younger specialist not suffering the pangs of manipulative 
starvation. I have been criticized by older colleagues for 
vaginal delivery in major degrees of placenta praevia with 
a dead foetus in utero ?—I am, etc., 

Bristol. G. GorDON LENNON. 


Early Treatment of Poliomyelitis 


Sirn,—Your leading article under the above heading 
(September 22, p. 721) contains much useful information 
and is a fair summary of the present position obtaining in 
this disease. However, I cannot agree with your point of 
view that cases in the pre-paralytic phase should be nursed 
at home rather than be subjected to a tiring or frightening 
journey to hospital. If we knew for certain that these cases 
would remain static and not advance into something worse, 
then everyone must agree with your view. But no one can 
foresee the course which this disease is going to take. I 
myself have had experience of a case which was non- 


' paralytic at 9 a.m. and was ready for the respirator at 


10 a.m. I consider that, as soon as a diagnosis of poliomye- 
litis is made or suspected, the patient should be moved to 
hospital forthwith. Not only will he be near a respirator 
should its use become necessary, but also he will have the 
skilled care and attention which are so necessary in the early 
stages and which it is impossible to provide at home.—I am, 


Launceston. L. RICH. 


Degrees at Durham 

Sir,—No one concerned with postgraduate medical educa- 
tion could fail to be interested in the article by Dr. Raymond 
Whitehead on the future of the M.D. and Ch.M. (August 
25, p. 468). As dean of the faculty of medicine of one -of 
the universities whose regulations are quoted by Dr. White- 
head, I am venturing to bring up to date the information 
which he gives regarding its higher degrees in surgery. 

From 1921 the University of Durham had two higher degrees 
in surgery—the M.S., by examination, and the D.Ch. (instituted 
largely by the efforts of Rutherford Morison and Grey Turner). 
which was awarded partially by thesis and partially by a clinical, 
oral, and practical examination. - The regulations for the D.Ch. 
required evidence of study in various academic departments and 
in surgical clinics both in this country and overseas, and were 
so stringent that hardly any candidates presented themselves for 
the examination and none has been successful. 

Realizing that the need for a higher qualification in surgery 
by examination was adequately covered by the Fellowships of 
the Royal Colleges, the university came to the conclusion that 


_one of its higher degrees was redundant and that a single higher 


academic distinction awarded for original work was desirable. 
Deciding that this degree should be the doctorate, it has accord- 
ingly abolished the M.S. and has changed the regulations for 
the doctorate in such a way as should attract more candidates. 
The new regulations for the D.Ch. are substantially as follows: 

(1) In order to qualify for the degree of Doctor of Surgery a 
candidate must be of at least six years’ standing from admission 
to thé degrees of Bachelor of Medicine and Bachelor of Surgery 
of the university. (2) The degree is awarded primarily in con- 
sideration of independent contributions to surgical knowledge, 
either published or in the form of a thesis, on a subject or sub- “ 
jects connected with surgery approved, by the board of the faculty 
of medicine. A candidate may be examined orally on any sub- 
ject related to the work submitted by him. (it is intended that 
candidates for the degree should ordinarily be persons who have 
engaged in the active practice of surgery for at least five years 


and have made original contributions to surgical knowledge. The 
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candidate may ask the board of the faculty to approve a subject 
on which he has already carried out the work which he wishes 
to submit, er he may ask for approval of a subject before embark- 
ing on a pregramme of research.) 

It will be seen that these regulations accord almost com- 
pletely with the conclusions reached by Dr. Whitehead on 
what a moderm higher surgical university degree should 
be.—I am, etc., 

Newcastle-upon-Tyne. 


Leiomyoma of Nipple 


Sir,—I would like to put the following uncommon case 
on record. A Burmese woman of 52 consulted me com- 
plaining of a pedunculated tumour of the left nipple. She 
had first noticed a white pimple on the apex of the left 
nipple eleven years previously. It appeared white under 
the skin and was occa- 
sionally painful. She 
had two grown-up chil- 


R. B. GREEN. 


suckled in infancy, but 
the tumour commenced 
many years after the 
last pregnancy. At no 
time had there been 
any discharge from the 
nipple or ulceration of 
the skin. The lump 
had become slowly and 
steadily larger up to 
the present. 

On examination, the 
left nipple was entirely 
replaced by a firm 
slightly lobulated 
tumour 14 in. (3.8 cm.) 
across. The tumour 
did not extend into the 
pedicle which attached 
it to the areola. The 
skin covering the 
tumour was stretched, 
but not ulcerated or 
attached to it. There were no palpable lymph nodes in 
the left axilla or supraclavicular region. The tumour was 
excised together with the areolar and underlying tissue. 

The pathologist (Dr. W. G. Millar) reported as follows : 
“ Sections show a leiomyoma. It shows sarcomatous change 
in iis substance, but there does not appear to be any invasion. 
In view of the history, the malignancy is either of extreme 
low grade or it has only recently developed.”—I am, etc., 


Wallingten, Surrey. BULMAN. 


Fatal Haemolytic Crisis after A.C.T.H. 


Sin,—The beneficial effect of A.C.T.H. on some cases 
of acquired haemolytic anaemia has recently been demon- 
strated (Dameshek, W., 1950, Blood, 5, 791; Davidson, 
L. S. P., and others, 1951, British Medical Journal, 1, 657). 
It is necessary therefore, as a warning to other investi- 
gators, to make a preliminary report of a case in which the 
administration of A.C.T.H. coincided with the onset of a 
severe haemolytic crisis which proved fatal. A detailed 
report will be published later. 


The patient was a woman aged 62 who had suffered from 
symptoms of anaemia and varying jaundice for nine months. 
When first seen at the beginning of September, 1951, the haemo- 
globin was 30%, reticulocytes 32%, and serum-bilirubin 4 mg. 
per 100 ml. with a negative direct van den Bergh reaction. The 
Coombs test was very strongly positive, and the excretion of 
urobilinogen in both the urine and the faeces was increased. 
There was no family history of jaundice. During an_ initial 
period of ten days the haemoglobin level did not alter appreciably 
and the reticulocyte count varied from 30 to 50%. A.C.T.H. was 
then started in a dosage of 25 mg. four times a day. In the 
next three days the haemoglobin dropped to 17% and the reticu-~ 


dren whom she had’ 


locytes rose to 65% ; the serum-bilirubin and urobilinogen out- 
put increased considerably. A.C.T.H. was stopped at a total of 
300 mg. Despite repeated cautious transfusions of fresh red 
blood cells the haemoiytic activity did not lessen and the haemo- 
globin could not be. maintained above 20% for any length of 
time. The patient died with heart failure and pulmonary oedema 
four days after cessation of A.C.T.H. therapy. Necropsy 
revealed no evidence of any other disease. 


Although the onset of the haemolytic crisis may have 
been quite fortuitous a strong suspicion must remain that 
A.C.T.H. was the causative factor. Until this is either con- 
firmed or refuted by further work this experience suggests 
that A.C.T.H. should be used with great caution in cases. 
of acquired haemolytic anaemia.—I am, etc., 

Glasgow. HuGH Conway. 


Treatment of Plantar Warts 


~Sm,—I have been much interested in the report (July 28, 
p. 216) on the treatment of plantar warts by Drs. D. A. 


Duthie and D. I. McCallum, but am much surprised at — 


certain of their conclusions. 


It is of great vaiue to have a reliable treatment of multiple 
warts, but I feel that the solitary plantar wart has been shown too 
much respect. For many years I have put it in almost the same 
category as wax in the ear, believing that nearly all cases can be 
cured in a week or ten days with carbon dioxide snow. When the 
wart is ‘arge or buried the patient applies a fomentation the 
previous night, and again perhaps on the morning of attack, wi 
the object of having the skin well soaked. Then a stick of CO, 
snow is applied, the length of time depending on the size and 
depth of the wart. A thin protective dressing is applied and the 
patient reports in four or five days. By that time the wart has 
almost invariably floated up on the top of the blister; this is. 
seized with a toothed forceps, the skin around cut by scissors— 
this is painless—and before your Very eyes there is the wart in the 
hand, and there on the foot is a clean base with a rosy spot 
in the centre, no doubt the source of blood supply. Few opera- 
tions give more satisfaction to all concerned, A strip of “* elasto- 
plast ” is applied for a few days till the skin hardens; for good 
measure, I have sometimes touched the site with a caustic pencil, 
but this is probably unnecessary. This treatment is suitable in 
any part where there is a flat surface. 

I have had most success with an old instrument which made a 
cone of snow, so that the smaller wart had a shorter time and 
consequently a smaller area of snow, the larger and deeper wart 
had a longer time and so a broader area of snow as the snow 
melted. The whole operation is so simple, so quick, and so 
generally successful that it appears to me that any more elaborate 
treatment, whether with x rays or otherwise, is unnecessary. 

I have been accustomed to send multiple warts, especially when 
there are many seedlings, no doubt some invisible, for x-ray tréat- 
ment. Reports appear to show that there is possible danger in 
this, although I have not known it. 


I recollect that many years ago there was an outbreak in 
a boys’ school of multiple foot warts, no doubt spread by 
the swimming-pool. On that occasion the boys were given 
a short nitrous oxide anaesthetic and the warts attacked with 
a sharp spoon ; in most cases they shelled out, almost popped 
out, in most cases without loss of blood. A caustic pencil 
was spun round in each site. That was many years ago, 
but my recollection is that the treatment was very successful 
and that there was remarkably little disability afterwards.— 
I am, ete., 


Sutton, Surrey. - J. CRAWFORD. 


Danger from Radioactive Isotopes 
Sir,—In his thoughtful lecture delivered to the Society 
of Apothecaries of London, an abridged version of which 
appeared in the Journal of September 29 (p. 747), Professor 
Joseph S. Mitchell emphasizes the importance of aséessing 


“the risk of late carcinogenesis in a patient receiving radio- 


active isotopes. Recently we reported a case which seems 
to have a bearing on the matter and which perhaps 
underlines his remarks (/rish J.. med. Sci., 6th ser., 1950, 
p. 229). Briefly, the case was that of a middle-aged woman 


‘who died 15 years after receiving “ thorotrast “ intravenously 
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in an investigation. At necropsy a remarkably widespread 
carcinoma of both lungs was discovered, and the liver and 
spleen were found to be radioactive, the obvious inference 
being that long-continued bombardment from these struc- 
tures was responsible for the malignant changes in the lungs. 
In view of the increasing use of radioactive isotopes it 
would seem essential to decide whether the case described 
represents a freak occurrence or a distinct risk of the use 
of radioactive substances. In order to do so as quickly as 
possible it would seem advisable to report all cases which 
might have even the remotest bearing on the problem.— 
We are, etc., 
LEONARD ABRAHAMSON. 
Dublin. M. H.. 
MERVYN L. ABRAHAMSON. 


What Happens in Pre-eclampsia 

Sir,—Mr. J. Sophian (September 29, p. 797) suggests that 
the Oxford mechanism, with resulting certical ischaemia, 
takes place in the kidneys during toxaemia of pregnancy. 
Renal function studies, however, show that p-aminohippuric 
acid clearance is usually normal or raised. This must mean 
that the blood flow through the renal cortex is at least 
normal, and if the extraction ratio were found to be low (as 
far as we are aware it has never been measured) the flow 
might be even higher than the clearance studies indicate. 
Furthermore, it has been shown that whenever cortical 
ischaemia is induced in animals the total renal blood flow 
is greatly reduced (Moyer et al., Amer. J. Physiol., 1950, 161, 
250 ; Insull e7 al., ibid., 1950, 163, 676). Since, therefore, the 
evidence is against the occurrence of cortical isthaemia in 
pre-eclampsia, it is not profitable to pursue further Mr. 
Sophian’s speculations as to its possible mechanism. 

In the second paragraph of his letter he suggests that “ the 
enhanced plasma pentose value in pre-eclampsia reflects a 
degree of glomerular ischaemia.” It is not obvious what is 
meant by “glomerular ischaemia,” but we presume that 
this refers to the reduction in glomerular filtration rate. 
Again it is not clear from this statement whether Mr. Sophian 
thinks that the rise in plasma pentose reduces the glomerular 
filtration rate or vice versa. We presume that the former is 
the right interpretation, as Mr. Sophian quotes Bing and 
attributes to him the statement that adenylic acid and its 
derivatives (pentose precursors) reduce the glomerular filtra- 
tion rate. This in itself is misleading, as Bing and his 
colleagues found that when the transient hypotension that 
accompanied their actual infusion had passed off these sub- 
stances usually increased the glomerular filtration rate—We 
are, etc., 

B. E. Mies. 


London, $.E.1. H. E. DE WARDENER. 


A Plea for Enlightenment 


Sm,—As a very ordinary reader of the British Medical 
Journal 1 am intensely irritated by the edition of Septem- 
ber 29, where over 16 pages I have to digest “ P**, Br*’,” etc. 
One is by this time used to “hexa methyl diamino,” etc., 
and an appropriate formula to follow, but, speaking for 
Myself and probably the vast majority of medical practi- 
tioners in Great Britain, knowledge ends at the atom and 
nuclear physics remains a mystery. 

Presumably in future we shall be subject to periodic 
onslaughts of the nature of September 29, since radioactive 
isotopes are shortly to be commonplace therapy. So why 
not give us a short, concise, readable summary in about 
two pages telling us what a neutron and a proton are ; and 
just what ah atomic pile is and does (likewise a Geiger 
counter); all with appropriate diagrams as opposed to a 
picture of a “ vacuum manifold” which not 0.1% of readers 
can understand? Then we might be able to have a good 
go at your future articles. Who knows ?. We might even 
have enjoyed September 29.—I am, etc., 

Sheffield. : A. K. DANIELS. 


Obituary 


C. HOPE CARLTON, M.C., M.Ch., F.R.C.S. 


Mr. C. Hope Carlton, surgeon to the National Tem- 
perance and other hospitals, died suddenly in London 
on October 3, aged 61. 

Charles Hope Carlton, whose parents lived in 
Grantham, went up to St. John’s College, Oxford, from 
Doncaster Grammar School as an exhibitioner. He was 
University Scholar at St. Mary’s Hospital, where he was 
house-surgeon to the surgical unit and demonstrator of 
anatomy after graduating M.B., Ch.B. in 1914. After 
the first world war, in which he served with distinction 
and won the M.C., he travelled extensively, being for a 
time a special student at the Mayo Clinic and resident 
surgeon at the Hospital for Sick Children, Toronto. In 
1923 he graduated M.Ch. and took the F.R.C.S., and 
later secured appointments on the staff of the National 
Temperance Hospital, where he was curator of the 
museum, the South-Eastern Hospital for Children, the 
Seamen’s Hospital (Royal Albert Dock), the Sydenham 
Children’s Hospital, and Bexley Cottage Hospital. 

Mr. Hope Carlton’s professional interests covered 
more than the purely clinical side of his work. He was 
Warden of Connaught Hall and a member of the mili- 
tary education committee of the University of London. 
He commanded the medical unit of the University of 
London O.T.C., dnd early in 1939 he was appointed 
A.D.M.S. of the First A.A. Division. Later in the 
second world: war he was commanding officer of hos- 
pitals in North Africa and Europe. In 1950 and 1951 
he was a representative of his Division at the Annual 
Representative Meeting of the B.M.A. 


Mr. Clifford Morson writes : I made the acquaintance 
of Charles Hope Carlton in 1923, when he became my 
clinical assistant at St. Peter’s Hospital, Covent Garden. 
We were soon close friends, and his death deprives me 
of a companion with whom I have spent many pleasant 
hours. After the first world war, during which he 
served in the R.A.M.C. and won the Military Cross, he 
went to America in order to study at the Mayo Clinic 
and the Children’s Hospital, Toronto. He returned to 
England to find that the majority of his contemporaries 
were established in consultant appointments or general 
practice. On account of this he was always the oldest 
candidate and had difficulty in obtaining a specialist 
post. Eventually he was elected to the surgical staffs 
of the National Temperance Hospital and the South- 
Eastern Hospital for Children. He was very interested 
in surgery, especially orthopaedics, but was not a 
brilliant operator. He had little idea of time, but his 
occasional unpunctuality, for which he was always fuil 
of regrets, was counteracted by his charm of manner 
and transparent honesty. He was assiduous in his 
attendance at scientific meetings, and always enjoyed the 
dinner discussions of the Chelsea Clinical Society. He 
took infinite pains with patients, to whom he showed 
great sympathy and kindness. .When he was an under- 
graduate at Oxford he read law at St. John’s College, 
but medicine had a greater attraction for him, and after 

“taking a degree in Arts he entered St. Mary’s Hospital. 
Hope Carlton’s knowledge of law subsequently stood 
him in good stead: he was welcomed as a member of 
committees and was recently elected to the council of 
the Regional Hospitals Consultants and Specialists 
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Association as a representative of the North-West 
Metropolitan Region. His contribution to these dis- 
cussions was always helpful. His personal interests 
included a sound knowledge of prints: at one time he 
bred bull-terriers, one of which accompanied him in his 
car. During the second world war he was at Suda Bay, 
Crete, -when the Germans attacked the island, but was 
evacuated before it was over-run. Muck sympathy will 
be felt for his wife and three young children. 


OTTO MEYERHOF, M.D., For.Mem.R.S. 


Otto Meyerhof, research professor of biochemistry at 
Pennsylyania University and recipient of the Nobel 
Prize for Medicine, died at Philadelphia on October 6, 
aged 67. 

Otto Meyerhof was born in Hanover and educated 
at Heidelberg University, where he graduated M.D. in 
1909. After further study at the Zoological Institute 
of Naples he was appointed a lecturer in biology at 
Kiel University in 1913 and assistant professor of 
physiology in 1918. From 1924 to 1929 he was at the 
Kaiser Wilhelm Institute of Biology in Berlin, and from 


there he went on to the Kaiser Wilhelm Institute of 


Physiology at Heidelberg, of which he was director. In 
1938 he decided to leave Germany and first went to 
Paris, where he was appointed director of research at 
the Institute of Biology.. After the invasion of France 
in 1940 he made his way to the United States, where the 
University of Pennsylvania appointed him to the post 
which he held at his death. 

In 1922 Meyerhof shared the Nobel Prize for Medicine 
with Professor A. V. Hill. Meyerhof’s work on the 
chemical processes involved in muscular contraction 
were to some extent complementary to those of Profes- 
sor Hill ; he showed the nature of the reactions which 
provide the necessary energy for muscular contraction. 
He contributed many papers to scientific journals all over 
the world, and he was honoured by an honorary LL.D. 
of Edinburgh University and, in 1937, by being made a 
foreign member of the Royal Society. 


P. G. MeEVEDY, F.R.CS. 


Mr. N. F. Kirkman writes: After abler pens than 
mine have praised my late chief Mr. P. G. McEvedy, 
I would value the opportunity of paying a brief tribute 
to him as a teacher of surgery. Since I was his house- 
surgeon 12 years ago I have attended his operating ses- 
sions, ward classes, and clinical meetings regularly. No 
surgeon taught his juniors more meticulously and no one 
was more honest and self-critical. His enthusiasm for 
surgery never waned in a busy and exacting career ; he 
was always eager to learn anything new and to judge 
it on its merits. He always had time to help his juniors 
and assistants. He was a great surgeon and a sincere 
and honest man who will not readily be forgotten in 
Manchester and the North of England. 


Mr. C. R. Boland writes: As one of 2 considerable 
number of Dublin graduates who had the privilege of 
working for a°time with the late Peter G. McEvedy, I 
should like to add a tribute to that paid to him by 
Sir Heneage Ogilvie (October 6, p. 855). In the late 


nineteen-twenties, when I was his house-surgeon and 


resident surgical officer, Peter McEvedy was developing 
the techniques which became the foundation of his later 
supremacy as an operator. At that time the persistence 
of his search for perfection in every detail was a 
wonderful inspiration for younger men; but his skill 


as a clinical diagnostician and the impeccability of his 
surgical judgment impressed us even more, and these 


‘were the qualities which he was then most interested to 


develop in his juniors. All who were fortunate enough 
to be associated with him will agree with Sir Heneage 
that he was at his superb best as an instructor of young 
surgeons. He possessed this rare gift to an unequalled 
degree, and by it he commanded our admiration and 
gratitude. This affection he earned by the light- 
heartedness which he preserved in spite of recurring 
discomfort and the heavy pressure of an ever-increasing 
volume of work. 


LADY CADE 


Lady Moran, President of the Ladies’ Guild of the Royal 
‘Medical Benevolent Fund, writes: Lady Cade, who 
died on August 31, was one of those good souls who put 
into life more than she took out ; first and foremost into 


her own family life, where she created a radiant back- 


ground of happiness for her husband and her three, 
daughters, to whom our hearts go out in sympathy. In 
her public life the work of the Ladies’ Guild came first. 
Her tragic death has robbed us of one whose place will 
be hard to fill, one who will be mourned by many of 
our beneficiaries, to’-whom she was always such a wel- 
come visitor. Many of us sat under her when she was 
chairman of the case committee, and we remember her 
meticulous attention to detail ; before every meeting she 
had marshalled all the known facts about each case which 
had to be considered. And we remember her warm- 
hearted sympathy, a sympathy that was no less warm for 
being, as it were, disinfected by her robust common sense 
and by her sense of humour. She had indeed an amused 
toleration for the foibles of mankind. Later she became 
treasurer of the Guild, and to the qualities which she had 
already shown us in case committee she added a clear- 
sightedness and a gift for lucid exposition, so that the 
Guild always had a picture of where it stood financially. 
She will be remembered by those who had the privilege 
of working with her as one who never shirked responsi- 
bility and whose unfailing readiness to lend a helping 


hand wherever it was needed inspired a like me in ~~ 


others. 


Dr. JAMES FLEMING Dow died at Kendal on September 22 
at the age of 68 after a long illness. He was born in London, 


and educated at Dulwich College and Manchester Uni- . 


versity, where he graduated M.B., Ch.B. in 1907, proceeding 
M.D. in 1910. During the 1914-18 war he served for four 
years in France and the Dardenelles. He was in practice at 
Bentham, near Lancaster, for 20 years, and then in 1939 
he became attached to the Westmorland County Council 
as A.R.P. staff medical officer. Three years later he was 
appointed joint county medical officer with Dr. Jessie 
Wright. In 1945 Dr. Dow resigned from this office and 
‘was-elected to the county council as a representative of a 
Kendal division. A Justice of the Peace for the West 


Riding of Yorkshire, he was a man of wide interests and | 


was associated with many activities. His society was always 
enjoyed by those with whom he came in contact, for he 
was an excellent companion. He will be sadly missed by 
his fellow members of the county council and by the staff 


who knew him so well. To his wife and daughter we extend. , 


our deepest sympathy.—J. A. G. 


Dr. WILLIAM MACLAUGHLAN McDonaLp died at his home 
at Hodge’s Bay, Antigua, on September 25, 1951, in his 
82nd year. He was born in Antigua and came to England, 
to. St. Bartholomew’s Hospital, for his medical education. 
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After qualifying in 1896, he returned to the West Indies, as 


assistant to Mr. Arthur Edwards, the principal surgeon and. 


practitioner in Antigua, whose ‘gifted daughter he subse- 
quently married. Shortly afterwards he went to Montserrat 
as an acting medical officer in the Government service. In 
1898-9 he was acting medical superintendent of the’ hospital 
in Antigua. After serving in the South African war he 
returned to the Leeward Islands, and from 1903 to 1912 
he was a medical officer in St. Kitts. His next post was 
that of medical superintendent of the hospital, medical officer 
of health, and port medical officer at St. John. In 1916 
he joined the R.A.M.C., serving in Egypt. He returned to 
work in St. John in 1919, and in 1930 he was appointed 


chief medical officer in Antigua, a post which he retained. 


until he retired from the Colonial Medical Service in 1936. 
For some years he was a member of the legislative council. 
For distinguished public service in the Leeward Islands he 
was awarded the O.B.E. in 1926. After retirement from 
Government’ service he continued to practise in St. John 
until he moved to the country a few years before his death. 
He was whole-heartedly a physician, and gave himself un- 
sparingly to his professional work, keeping himself 
\thoroughly up to date by steady reading and by attending 
postgraduate hospital courses when on leave in England. 
A very competent microscopist, he trained his wife in 
-laboratory technique, and she became an_ excellent 
haematologist and malariologist. His energy and self- 
sacrifice were remarkable, for private practice is very 
time-consuming in the islands and facilities for laboratory 
work inadequate. In consequence of his systematic work 
he was the first to recognize and report that a high pro- 
portion of the agricultural population of Antigua suffered 
‘from ankylostomiasis, and that malaria of every type was 
rampant, filariasis very prevalent, and that schistosomiasis 
was present in one area of the island. It was largely 
_ through his efforts that the source of the then prevalent 
’ malaria in one part of St. John was traced and satisfactorily 
dealt with, He was a charming and cheerful friend and 
was loved by his numerous patients, and by the negro 
population as a whole, who appreciated his thoroughness 
and his deep interest in their well-being. He was a spare 
and very active man and a good tennis player. Like all 
West Indian residents, he was a very good swimmer.— 
‘H.P. W.B. 


Mr. GeorGe ARCHIBALD CARTER, well known as an ear, 
nose, and throat surgeon in N. Staffordshire, died at his home 
in Newcastle-under-Lyme on September 30 at the age of 74 
after a brief illness. Born in Edinburgh and educated there 
and at St. Thomas's Hospital, he qualified in 1901. After 
a period of hospital work at Hull, where he was R.S.O. at 
the Royal Infirmary, he came to the Potteries in 1905. He 
started in general practice in Tunstall, but from an early 
age E.N.T. surgery had a special attraction and he gave up 
a lot of his holiday time to attend the Golden Square Throat, 
Nose, and Ear Hospital in London. He obtained the 
F.R.C.S.Ed. in 1910. and two years later was appointed the 
first consulting aural surgeon to the North Staffordshire 
Royal Infirmary, where he founded the ear, nose, and throat 
department. It may be rightly said that this department, 
where to-day more than 5,000 patients are dealt with 
annually, stands,a monument to Carter’s pioneering surgery. 
He himself said that his first six months as a consultant 
netted him an income of £50. In later years he was appointed 
aural surgeon to many of the hospitals and institutions in 
‘Staffordshire and further afield,.including the Stafford 
General Infirmary and the Cheshire Joint Sanatorium. He 
took a keen interest in the early development of radium 
treatment. As a, result of the work of a deputation to the 
Radium Commissioners of which he was a member, the 
North Staffordshire Royal Infirmary became a recognized 
radium centre, from which has developed the present exten- 
sive department of radiotherapy. On his retirement from 
the Infirmary in 1937 under the age limit he was ‘joined in 
consulting practice by his son, Mr. Bernard S. Carter, who 
was appointed assistant aural surgeon at the Infirmary. 


_ tendent of Forster Green Hospital for Consumption. 


Mr. G. A. Carter continued in active hospital and private 
practice and was working at the Stafford General Hospital 
as recently as last July. A past president of the North 
Staffordshire Medical Society and of the Staffordshire 
Branch of the B.M.A., Mr. Carter was also a vice-president 
of the North Staffordshire Royal Infirmary. 


R. A. K. writes’: Mr. G. A. Carter was a neat and careful 
operator and a very shrewd diagnostician. He was also a 
good teacher and had the knack of driving his lesson home 
in a clear and concise manner. I well remember one of 
the meetings of the North Staffordshire Medical Society 
when he was discussing the procedure of paracentesis. He 
produced a small, pearl-white china plate, made locally, 
and, with the addition of some adhesive strips of paper, he 


. proceeded with great gusto to demonstrate the landmarks 


of the drum much ‘to the amusement of all the members. 

Apart from his profession his main interests were in the 

Trentham Golf Club, of which he had been a member since . 
1918 and was President in 1936. He was a most popular 

member of the club, but never played. golf seriously and 

always endeavoured to get his opponent to take the same 

attitude to the game. Archie—as he was affectionately 

known to a whole host of friends—in his early days loved 

a gamble. Whether it was a flutter on the “gees” or a 

wild bid at bridge, the uncertainty of the occasion and the 

general atmosphere of excitement gave Archie a tremendous 

kick out of life. Jt was a delight to hear:his truly boyish 

chuckle and see his face all wreathed in smiles. His sense 

of humour was considerable and he enlivened any company. 

He was generous almost to a fault. For many years he 

suffered from diabetes, or rather it might be truer to say 

that diabetes suffered from Carter. He treated the condi- © 
tion as a great joke and neither diet nor insulin technique ~ 
worried him much. Sincere sympathy will be extended to 

members of his family. He was twice married, his second 

wife being Dr. M. S. Sutherland, anaesthetist at the North 
Staffordshire Royal Infirmary. There are two children of 
the first marriage—Mr. Bernard S. Carter, who is continuing 
the practice, and Mrs, R. R. Stanford-Tuck—and one 
daughter (Miss Ann Carter) of the second marriage. 


Dr. JAMES CLARKE MCMILLAN, consultant chest physician 
for Croydon, died suddenly at Hove on September 30. He 
was 60 years of age, and his death came as a great shock 
to his friends and colleagues in Croydon. A native of 
Belfast, he was educated at Queen’s University, where he 
obtained his B.Sc. with honours in 1913 and his M.B., B.Ch. 
degrees, again with honours, in 1916. After serving in the 
R.A.M.C, until 1919, and then as a member and chairman 
of a pensions board, he had a short period of general prac- 
tice in a Yorkshire mining district. In 1920 he took the 
D.P.H., and some months later he became assistant tubercu- 
losis officer for Belfast and then acting medical superin- 
In 
1922 he obtained the post of assistant medical officer at 
Kent County Sanatorium, Lenham, and tuberculosis officer 
for the Ashford area. Three years later he moved to 
Somerset, where he was the first medical superintendent 
of the newly opened Somerset County Sanatorium, and 
also county tuberculosis officer for a period. He took up 


the appointment of tuberculosis officer for Croydon in 1928, 


and, with the transfer of the service to the regional hospital 
board, he was appointed consultant chest physician for 
Croydon, a position which he held until his death. These 
were years of development and expansion in the tubercu- 
losis service, in which he played a full and active part. 
Until 1946 he worked single-handed, and was unsparing in 
his efforts for his patients, bearing, especially during the 
war years, an extremely heavy burden. His tenure of office 
saw many changes in the treatment of tuberculosis, and 
Dr. McMillan, while not succumbing to passing innova- 
tions, ensured that all valid advances were made available 
at the earliest possible moment for the patients under his 
care. To his colleagues he was always stimulating and 
encouraging, and, while keenly interested in the clinical 
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aspect of tuberculosis, he had always in mind the larger 
concept of its prevention, so that the advent of the National 
Health Service in 1948 resulted in no cleavage between 
curative and preventive medicine so far as Croydon was 
concerned. He was a member of the chest services sub- 
committee of the South-West Metropolitan Regional Hospi- 
tal Board. While definite in his views, Dr. McMillan 
brought a keen sense of humour and knowledge of human 
nature to bear on the many problems which beset a busy 
chest physician. Locally he was known to be a keen and 
proficient golfer, and he was also a prominent Rotariah. 
He is survived by his widow, to whom our nrenpethy is 
extended.—S. L. W. 


Dr. W. Hastings Hardy writes: As one who was a fellow 
student with Dr. J. C. McMillan at Queen’s University, and 
having known him well for over 40 years, I can realize 
the great loss he will be to his very large circle of friends. 
Quietly humorous, he enlivened both his professional and 
private. life with his ready wit. In all things he was 
extremely conscientious, and his tact, gentleness, and real 
kindness made him a well-loved physician and a trusted 
friend. His approach to any medical or domestic problem 
was always genuinely sympathetic, and he would expend a 
great amount of time and energy for the good of his patients. 
In him we mourn a valued colleague whose personal quali- 
ties, no less than his professional achievements, have won 
him a lasting place in our affection. 


Dr. DouGLas REID ALEXANDER died at his home in 
Bromley, Kent, on October 3 at the age of 60 years. He 
was the son of the late Robert Reid Alexander, M.D., 
formerly medical superintendent of Hanwell (St. Bernard’s) 
mental hospital, and of the late Mrs. F. G. Alexander. He 
was educated at Epsom College and qualified in 1915, from 
St. Mary’s Hospital, London. He served with distinction 
in the first great war and was awarded the Military Cross. 
After the war he became a psychiatrist and took the D.P.M. 
in 1924. He served at Bexley, Horton, Banstead, Friern, 
and the Manor Hospitals, but ill-health determined his 
retirement in July, 1949. Dr. Alexander was a man of 


charm and personality with an exceptional social flair, a 


keen and versatile sportsman, and a gifted performer on 
the concert platform. His early death is a great loss to a 
wide circle of friends.—J. F. M. 


Medico-Legal 


323-DAY PREGNANCY 
[From Our MEpIco-LEGAL CORRESPONDENT] 


Major D. R. Bone, now serving in the Arm aes in Germany, 
had his petition for divorce on the ground of adultery and 
cruelty dismissed by Mr. Justice Willmer in the High Céurt 
on May 23. Mrs. Bone was granted a decree nisi against 
her husband on the ground of desertion." 

Major Bone’s case on adultery was founded on the fact 
that he spent a final compassionate leave of 48 hours with 
his wife in April, 1946, before seeing her off to India on 


_ the boat, had not seen her thereafter, and therefore could 


not be the father of a child to which she gave birth in 
India on March 6, 1947, 323 or 324 days later. 

In his judgment Mr. Justice Willmer said that on June 28, 
1946, a doctor who examined Mrs. Bone diagnosed a preg- 
nancy of two and a half months. As usual, the expert 
witnesses disagreed about the interpretation of an x-ray 
photograph taken in October, 1946, and the conflict of 


expert evidence on the possible delay between coitus and- 


conception, put by one doctor at as much as 17 days, might 
go on for years. Despite the long period before the birth 


all the evidence pointed to the child — the husband’s 


and adultery was not proved. 


' Professor G. Grey Turner (past member of the Council) was 


We recently published in these columns* a report of a. : if 


decision of the House of Lords allowing the appeal of a ‘ & 


husband who brought a divorce petition for adultery on 
the ground that a baby born 360 days after the last possible 
date of intercourse could not be his. In that case Lord . 


in knowing where to draw the line. 


if 
Simonds said in the House of Lords’ that the difficulty lay _ 


Universities and Colleges | | 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


At a meeting of the Council of the College, held on October 11, 
with Sir Cecil Wakeley, President, in the chair, the death of © 


reported and the Council unanimously adopted a resolution of 
-condolence. 

Sir Max Page cia iaimadunals as the next Robert Jones Lecturer, . 
and Sir Henry Souttar Honorary Curator of the Historical Instru- 
ment Collection in succession to the late Professor Grey Turner. 

The John Tomes Prize 1948-50 was awarded to Professor E. D. 
Manley, of Birmingham. F. J. C. Millard, of St. Bartholomew’s 
Hospital and late of Eastbourne College, was admitted as a 
Macloghlin Scholar. 

The Council presented a gift and an illuminated address to 
Mr. S. Wood in recognition of his 50 years’ service in the 
Library of the College. Mr. E. H. Cornelius, Assistant in the 
Library, was appointed Assistant Librarian. 

A Diploma of Membership was granted,to B. R. J. Simpson. 

The following diplomas were granted jointly with the Royal 
College of Physicians of London: ; 

DiPLoMa IN TRoPicAL MEDICINE AND HyGiene.—M. D. 
Ahmad, M. Akram, M. G. Ali, G. Ambrosoii, M. M. Baig, R. 
Balakrishnan, S. L. Balse, E. J. Bowmer, A. M. Boyd, J. A. H. | 
Brown, B. Chan, B. O. L. Duke, T. E. Field, H. McD. Forde, 
I.-U.-D. Hasan, R. B. Khambatta, S. J? A. Lach, T. D. Lee, 

B. N. Lulla, W. K. Ng Cheng Hin, T. Norman, K. S. Ooi, C. S. 
Pitt, M. A. Refaat, A. L. Relvich, S. S. Reza, H. N. Saran,G,M. 
Short, D. W. Smith, Winifred R. Smith, A. A.-el-H. I. Soliman, 4 
K. Somasunderam, R. Stepanian-Fard, C. E. Stuart, P. Thacker, 
P. R. Thompson, J. Wotherspoon, G. M. Wright, E. Zia-Attallah. 

DIPLoMA IN INDusTRIAL HeaLtu.—J. P. Agrawal, S. K. Das, 

A. G. Farr, M. George, L. Kant, W. B. Thorburn. 

Dretoma IN Puysicat Mepicme.—J. I. Wand-Tetley. 

OpHTHaLMOLOGy.—A, H. Khan, P. N. Avasthy, 

D. S. Brown, H. Chait, J. F. Cogan, I. McI. Duguid, S. D. Gupta, 
Veronica T. Hughes, N. Kerkenezov, R. N. McCann, H. J. 
McPherson, A, K. Mitra, J. Monckton, I. A. Nazroo, K. C. Ng, 
A. J. Ogg, J. Pasvol, S. A. R. Peerzada, D. K. Rao, M. Singh, 
R. T. Singh, S. Singh, R. H. P. Sinha, R. L. N. Stewart, N. L. 
Stokoe, G. C. Stuckey, J. Thomas, V. P. S. Tomar, C. S. Tziros, 
H. P. B.- Whitty. 

Cuitp HEALtTH.—H. J. D.* Andrew, 

S. M. Aung, Margaret M. Bates, P. E. Bharucha, S. H. Birchett, 
Hazel C. Blomfield, H. W. Boyd, Jane Jane F. Cambell, N. S. 
M. I. Cookson, Mary T. Dardis, Beryl C. Davies, Elizabeth M.. 

Davis, A. M. T. Dickie, Elizabeth M. C. Dyke, A. J. Essex-Cater, 

Bridget A. Evans, J. W. Evans, Patricia D. Fletcher, C. D. 

Gettliffe, W. J. Gomes, R. A. Gulmohamed, Kathleen J. Harrison, 

Muriel G. Hartley, Janet L. P. Hunter, Margaret I. Hunter, I. | 
Hyde, J. A. James, Valerie Jones, Eileen P. Kane, Zoé T. Kelly, rig 
Anne W. Kilpatrick, H. Kretzmer, Tamsin M. R. Lee, Helenor F. . 


Lochhead, Anne D. MacDonald, Lorna G. Macdougall, P. C. g 


MacGillivray, J. S: McKim, L. Menon, E. P. G. Michell, Hannah 
Mushin, F. J. C. Perera, D. A. Petrie, Ruth Porter, Betty E. 
Powe, C. S. Rajagopal, A. Ramcharan, C. Ratnavel, Frances M. | 
borer yrtle VY. Richards, J. Spears, J. G. N. Steyn, Anne D. j a 
. Sylvester, S. D. Taj-Eldin, P. A. Taylor, Anita J. a 
Thomas, ak E. Trilling, D. A. H. Trythall, C. H. M. Walker, if 
Catherine A. Warrick, G. H. Watson, Audrey M. Wells, Helen B. eae 
Wiles, J. A. Williams, Sheila L. Wright. ‘ 
IN Mepicat Rapio-DiaGnosis.—J. Irving. 
IN MepicaL RaDIOTHERAPY.—R. W. Gunderson. 
DreLoma Pustic Heatta.—H. D. H. Robinson. 


be held at the College (Lincoln’s Inn Fields, London, W.C.) from 
Monday, October 29, to Friday, November 2, at 5 p.m. and 
6.15 p.m. on each day. The admission fee for these lectures is 
£2 2s., or 5s. for each lecture. Admission cards may be obtained 
from the Postgraduate Education Bureau at the College. 
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f The Faculty of Anaesthetists of the Royal College of Surgeons vga 
of England has arranged a series of ten pharmacology lectures to — 
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INFECTIOUS DISEASES AND VITAL STATISTICS 


We print below a summary of Infectious Diseases and Vital Statistics in the British Isles for the week ending September 29 (No. 39). 
Figures of notified cases are for: (a) England and Wales (London included). (6) London (administrative county). (c) Scotland. (d) Northern Ireland. 
} Eire Figures of hirths and deaths and of deuths recorded under each disease are for: (u) The 126 great towns in England and Wales (London included). 
5) London (administrative county). (c) The 16 principal towns in Scotland. (d) The 10 principal towns in Northern Ireland. (e) The 13 principal towns 
Eire. A dash — denotes no cases; a blank space denotes disease not notifiable or no return available. 
The table is based on information supplied by the Registrars-Gencral of England and Wales, Scotland, Northern Ireland, and Eire, the Ministry of 
Health and Local Government of Northern Ireland, and the Department of Health of Eire. 


a 1951 1950 | 1942-50 England & Wales 
Di Week Ending September 29 Corresponding Week Corresponding Week 
@ @ | © | @| © | Highest | Median| Lowest / 
Diphtheria .. 25 2; «15 1 1 50 16 3 2; «856 285 50 
Dysentery .. 144, 50) 187 8} 127 2 1 351 | 187 58 
Encephalitis, acute .. ..  .. 1 — ~ 2 
Food-poisoning 89 208} 20 1 
Infective enteritis or diarrhoea under ‘ 
2 years .. 22 14, 22) 3,864); 1,461 406 
ths ole 12 — 5 8 a — 
Measles* | 1,258} 18) 128) 1 67] 2,963} 217} 146) 43) 43 
Deaths —| — —| — 
Meningococcal infection .. 23 2 25} — 17] — 58 30 17 
QOphthalmia neonatorum .. 52 2 — 1 44 7 33 — 95 66 
Pneumonia, influenzal és aL 2 3 3 281; 13 7 1 S11 373 257 
Deaths (from influenza)t 5 — 6} — 
Pneumonia, primary a a 118 126 
Deaths my ea 107; 17 7 3 120; 13 8 
Poligenyelitis, acute: 
_ Deaths§ .. — 17) — — 
Puerperal fever -.. 9 4 — 
Puerperal pyrexial| .. 278| 46 — 1 88} 172 124 88 
Scarlet fever .. 741}. 73) 210 18 937| 47) 209 40, 2,990; 1,305 880 
(1) Tuberculosis, respiratory 141} 2 123} 25 
(2) Tuberculosis, non-respiratory .. 21 7 26} 12 
(1) Deaths... > es 119 13 8 4 } 144l{ 16, 35 2) 7 
(2) Deaths .. 7 1 2 4 1 2 
Typhoid fever a 33 — 1 7 1 — 1 
46 26 11 
Paratyphoid fever 33} — |2(@) 4 11} 2 1) 1 
Whooping-cough... Ji 1,769 90} 236 50} 2,616} 201; 29) 69 2,616; 1,105 853 
Deaths — — 2, — 1} — 1 
Deaths (0-1 year) .. 193} 29 3 17] 218] 30) 42 5 14] 370 317 218 
Deaths (excluding stillbirths) .. | 4,170} 669} 531) 93] 136} 4,282) 680) 5 114) 160} 4,282; 3,915 | 3,659 
Annual death rate (per 1,000 
persons living) .. 10-9) 11-8 
Live births ..  .. .. | 6,827/1,092} 243| 416 7,414/1,205| 876 213| 4461 9,545 | °7,414| 6,226 
Annual rate per 1,000 persons livi 16°6 17: 
Stillbirths .. 153} 20; 29). 1 25} . 23 275 202 180 
Rate per 1,000 total births (includ- / 
ing stillborn) _.. ASP 35 2 


* Measles not notifiable in Scotland and returns are approximate. t Includes primary form for England and Wales. London. and N. Ireland. § The number 
of deaths from iomyelitis and-polio-encephalitis for England and Wales, and London (administrative county). are combined. || Includes puerperal 
fever for E and Wales and for Eire. 4 from paratyphoid fever are combined with those from typhoid fever. 
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Statistics 


Paratyphoid at Bradford 

About 100 cases of paratyphoid fever have been reported 
from .St. Joseph’s College, Bradford. All are very mild and 
are confined to the pupils, of whom there are 700, at the 
school—girls aged 11-18. The causative organism is 
Salmonella paratyphi-B. The probable source of, the out- 
break has been elucidated, but investigations are not yet 
complete. . The first case was discovered on October 2 and 
confirmed bacteriologically on October 5. Subsequent 
investigation showed that the dates of onset of the cases lay 
between September 25 and October 10. - Many of the cases 
were discovered only by bacteriological investigation of urine 
and faeces, and some of. them are symptomless carriers. 
All cases positive on bacteriological examination have been 
admitted to hospital and have responded well to treatment 
with chloramphenicol. 


. 


NUMBER OF CASES 


f Industrial Accidents and Diseases 


_ The number of workpeople (other than seamen) in the 
United Kingdom whose deaths from accidents in the course 
of their employment were reported in August. was 121, 
compared with 141 (revised figure) in the previous month 
and 140 (revised figure) in August, 1950 (Ministry of Labour 
Gazette, September, 1951). 

There were 2 cases of lead poisoning, 1 of anthrax, 16 of 
epitheliomatous ulceration, and 11 of chrome ulceration 
(chromium plating 9). No deaths from industrial diseases 


were reported. 


Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 

ighest and lowest figures reported during the nine years 
942-50 are shown thus ------- , the figures for 1951 
thus —————. Except for the curves showing notifications 
in 1951, the graphs were prepared at the Department of - 
Medical Statistics and Epidemiology, London School of 
Hygiene, and Tropical Medicine: 
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During the week ending September 29 a rise was recorded 
in the number of notifications of measles 189, scarlet fever 
120, dysentery 37, and acute poliomyelitis 23, while the - 
only large decrease was 427 for whooping-cough. 

The increase in the incidence of measles was mainly due 
to the experience of the northern section of the country. 
The largest rises were Lancashire 71 and Glamorganshire 
55. A small rise in-the incidence of scarlet fever was 
reported from most. counties, the largest of these increases 
being London 22 and Yorkshire West Riding 19. The 
largest decreases in the number of notifications of whooping- 
cough were in Yorkshire East Riding 46, Southampton 41, 
and Essex 37. The notifications of diphtheria were 6 fewer 
than in the preceding week. The chief features of the local 
returns were a decrease of 5 in Staffordshire and a rise of 
5 in Warwickshire. The rise in Warwickshire was due to 
the reappearance of diphtheria.in Birmingham C.B. 

An increase of 5 was recorded in the number of notifica- 
tions of paratyphoid fever. The largest outbreak during the 
week was Warwickshire, Coventry C.B. 9. 

The notifications of acute poliomyelitis showed a rise of 
16 for paralytic cases and 7 for non-paralytic cases. This 
rise was mainly contributed by Lancashire, with a rise of 
12, and Yorkshire West Riding, with a rise of 9. The largest 
returns during the week were Yorkshire West Riding 21 


_(Maltby U.D. 6, Sheffield C.B. 4), Lancashire 16 (Liverpool 


C.B. 3, Manchester C.B. 3), Durham 6 (Blaydon U.D. 3), ° 
London 6. In Scotland 7 more cases of.acute poliomyelitis. . 
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were notified than in the preceding week. The areas with 
more than one case were Glasgow 5, Fife county 3, Ayr 
county 2, Lanark county 2. 

The chief feature of the returns for dysentery was an 
increase of 21 in the number of cases notified in London. 
The largest centres of infection were London 50 (Islington 
14, Stepney 13), Lancashire 14, Middlesex 11, Monmouth- 
shire 8. ant 

Poliomyelitis and Personal Contact 

In the second half of 1950 a serious epidemic of poliomye- 
litis broke out in East Kesteven R.D., Lincs. According 
to the Annual Report for 1950 by the County Medical 
Officer of Health, Dr. J. H. C. Clarke, the outbreak revealed 
that the predominant, if not the sole, means of spread of 
poliomyelitis was by personal contact with infectious persons. 
There were 114 notifications in the outbreak, and of 99 
confirmed cases 13 died. The outbreak was characterized 
by the occurrence of a number of multiple cases in individual 
households, Routes of transmission were demonstrated 
along recognized bus routes. In a comparatively large 
number of instances it was found that infected persons had 
visited infected households or establishments within the 
recognized incubation period, which ranged from 6.to 12 
days. Although sanitary conditions in many places were 
indifferent, one of the heaviest infections occurred in a 
modern housing estate (13 cases). The case fatality rate of 
people aged 15 and over was 30% and of children under 15 
it was 14%. 


/ 


Acute Poliomyelitis and Environment 


One of the features of poliomyelitis, to which attention 
has been drawn by many workers is its relatively 
greater incidence in countries’ where the standards of 
living and sanitation are good. In England and Wales 
outbreaks have been reported which support the theory 
that communities with better than average environments 
have the highest incidence. These local outbreaks -appear 
to be exceptional, since for the country as a whole there 
does not appear to be any correlation between social and 
environmental conditions and the incidence of acute polio- 
myelitis.' In most work the environmental conditions have 
been approximated to indirectly by using the infant mor- 
tality rate, the general death rate, and the overcrowding 
indices. There is some reason to believe that these rates 


are not. now so sensitive to general living conditions as they 


were some decades ago. 

The gradual improvement in living conditions during the 
present century and the greater spread of knowledge have 
lessened the gap between the social classes. Thus the 
decrease in infant mortality has resulted in the lowest social 
classes having a rate below that experienced by the highest 
social classes two or three decades ago. It thus appears 
reasonable to suppose that general education in matters 
pertaining to infant welfare and management has elimi- 
nated an important factor that operated to give large differ- 
ences, between the various strata of society. What may be 
described as chance fluctuations in infant mortality are now 
proportionately more important than they were, and conse- 
quently over the much reduced range of infant mortality 
rates in the various localities the differences ‘due to 
economic-social conditions tend to be masked. 

A more direct estimate of the economic-social conditions 
than that supplied by vital statistics is that of average earn- 
ings compiled by the Marketing Research Board. The aver- 
age earnings per head for 130 large towns given by the 
Board have been correlated with the. corrected notification 
rate from acute poliomyelitis for 1947. The result was r= 
0.09+0.09. This correlation is insignificant and of the same 
order as those found when vital statistical indices were 
used. Thus there is no evidence that acute poliomyelitis 
is correlated with environmental conditions in the country 
as a whole. 


: ‘Hill, A. Bradford, and Martin, W. J., British Medical Journal, 
~ 1949, 2. 357. 


Quarterly Report for Northern Ireland : 


The birth rate during the December quarter of 1950 was 


19.5 per 1,000, and was 1.2 below the average of the fourth 
quarter for the five years 1945-9. The infant mortality was 
45 per 1,000 registered births; this was 1 below the rate 
~ for the preceding December quarter and 6 below the five- 
years average. The general death rate was 12.1 per 1,000, 
and was 0.8 above the average for the five preceding fourth 


quarters. Deaths attributed to the principal epidemic 


diseases numbered 51. These included 21 from diarrhoea 


and enteritis under age 2, 17 from influenza, and 8 from: 


whooping-cough. Deaths from pulmonary tuberculosis 
numbered 137 and 31 from other forms of tuberculosis ; 
these were 34 and 10, respectively, below the five-years 
average. 

For the whole year the birth rate was 21.1 per 1,000, 
which was below the level of recent years and i below 
the average of the five preceding years. The infant mor- 
tality rate was 40 per 1,000 registered births and was the 
lowest rate ever recorded in Northern Ireland, being 5 below 
the previous lowest level recorded in 1949. The death rate 
was 11.6 per 1,000, an increase of 0.1 on the rate for 1949 
and 0.4 below the five-years average. The death rate from 
tuberculosis was 48 per 100,000, compared with 59 and e 
in 1949 and 1948. 


Quarterly Report for Scotland 

The birth rate for the June quarter of 1951 was 19.1 per 
1,000, being the same rate as for the second quarter of 1950 
but 1.6 below the average of the five June quarters 1946-50. 
The infant mortality was 35 per 1,000 registered live births ; 
this was 1 above the rate for the corresponding quarter of 
1950 but 8 below the average of the June quarters 1946-50. 
The general death rate was_12.1 per 1,000, and was 0.3 above 
the average of the five preceding second quarters. 

Deaths attributed to the principal epidemic diseases 
numbered 59. There were 21 from influenza, 18 from 
whooping-cough, 14 from measles, 5 from cerebrospinal 
fever, and 1 from diphtheria. The ~503 deaths ascribed 
all forms of tuberculosis were 214 fewer than in the second 
quarter of 1950. The death rate from all forms of tubercu- 
losis was 39 per 100,000, and that from fespiratory tubercu- 
losis was 33; these rates were respectively 36 and 29 below 
the, average of the five preceding second quarters. 


Week Ending October 6 
The notifications of infectious diseases in ‘England and 
Wales during the week included: scarlet fever 869, 
whooping-cough 1,589, diphtheria 30, measles 1,466, acute 
pneumonia 310, acute poliomyelitis 96, dysentery 124, para- 
typhoid fever 31, and typhoid fever 9. 


Medical News , 


Grenfell Association Christmas Cards 

The association Christmas cards will again be on sale, 
and all proceeds will be devoted to the. maintenance and 
furtherance of the work in Labrador and Northern New- 
foundland. An illustrated leaflet giving details of the cards 
available (ranging in price from 6d. to 1s. 3d.) may be 
obtained from the association’ office, 66, Victoria’ Street, 
London, S.W.1, on receipt of 14d. 


Nuffield Blood Group Centre 

The symposium on blood groups and anthropology on 
March 17, organized by the Royal Anthropological Institute 
and reported. in the British Medical Journal, April 28 
(p. 942), served to focus attention on the need for co- 


ordination of the work now being done in a relatively new 
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field of research. alias from this symposium, the Insti- 
tute appointed a Blood/ Group Committee, and a grant of 
£14,000 has been made by the Nuffield Foundation to estab- 
lish a research centre which will be known as the Nuffield 
Blood Group Centre of the Royal Anthropological Institute. 
The new centre will classify the large and rapidly growing 
body of data on the distribution of the human blood groups 
throughout the world, assess it statistically, and make the 
results available to anthropologists and other research 
workers. It will also carry out and stimulate work in this 
country and abroad where this is desirable in order to 
follow important clues or to fill gaps in the world picture, 
and in particular will continue work now in progress on the 
classification of British blood donors. The new centre, while 
- primarily catering for anthropologists, may thus make ‘an 
important contribution to medical research. The centre 
will be at the Royal Anthropological Institute, 21, Bedford 
Square, W.C.1, and it is hoped that it will be in ene 
on January 1, 1952. 


“* Medical and Biological Illustration” No. 3 

The third issue of this new quarterly journal contains 
interesting x-ray pictures of a hen laying an egg and an 
explanation with demonstrations of how infra-red photo- 
_ graphs of fossils will show up many details not normally 
visible. There are also a number of technical notes on the 
methods of preparing illustrations and on taking photo- 
graphs of cavities such as ear and larynx. The journal is 
obtainable from the Publishing Manager, B.M.A. House, 
Tavistock Square, London, W.C.1, at 10s. 6d. a separate 
issue Or two guineas a year. 


Dispensing Change 

As supplies of potassium bromide have now improved, it 
has been agreed that the Ministry of Health’s authoriza- 
‘tion to dispense sodium bromide in prescriptions requiring 
potassium bromide (see Journal, April 28, p. 963) shall be 
withdrawn on November 1. 


Honorary Membership 

Sir Harry Platt has been elected an honorary member of 
the German Orthopaedic Society. 

Safety Requirements for Electric and Gas Fires 

A new specification in the series of British Standards for 
domestic electrical appliances has just been published. This 
is B.S. 1670, “ Safety Requirements for Electric Fires,” and is 
intended to establish a minimum standard of safety for 
_ electric fires and to secure a satisfactory standard of 
mechanical and electrical construction. A new specifica- 
tion, in the form of an addendum to B.S. 1250, Part 2, 1946, 
has also been issued covering the requirements for guards 
for gas fires. Copies of these standards may be obtained 
from the British Standards Institution, Sales Department, 
24, Victoria Street, London, S.W.1, price 2s. post free. 


‘World Confederation for Physical Therapy 

. The inaugural meeting of the World Confederation for 
Physical Therapy took place on Saturday, September 8, in 
Copenhagen, Sixteen countries were officially represented 
and 140 delegates and observers were present. The recog- 
nized physical therapy organizations in the following 


countries have been accepted as founder-members of the. 


World Confederation for Physical Therapy: Australia, 
Canada, Denmark, Finland, Great Britain, New Zealand, 


Norway, South Africa, ° Sweden, America, and Western 


‘Germany, and it is hoped that several other European 
countries may shortly apply for membership. Miss M. 
Elson (U.S.A.) was elected president, and Miss M. J. Neilson 
{Chartered Society of Physiotherapy, Great Britain) is to 
, act as the honorary secretary and honorary treasurer for the 
‘ time being. 


Spanish Gastroenterology Congress 

The sixth congress of the Spanish Society. of Gene: 
enterology (in Spanish, “Congreso Espafiol de Patologi4 
Digestiva y de ia Nutricfon”) was held in Santander from 


September 5 to 9, under the presidency of Dr. H. G. | 


Mogena, of Madrid. The last congress took place in 1948. 
The congress invited as their guests Dr. Hillemand, presi- 
dent of the French Society of Gastroenterology, and Pro- 
fessor Sir John McNee, president of the British Society of 
Gastroenterology, both of whom gave short communica- 


tions, the former on polyposis of the colon, the latter on — 


acute infective hepatitis and its consequences. About 200 
Spanish physicians and surgeons from all parts attended ; 
a few of them spoke English well, but the only really 
common language was French, and both guests gave their 
communications and talked with the members of the con- 
gress in that language. Spanish doctors are most anxious 
to have far more intimate contacts than heretofore with 
their medical colleagues in English-speaking countries, and 


it is greatly to be hoped that representative Spanish medical . 


men may in future be invited to take part in congresses in 
Britain, and not only in the United States. 


_.Emergency Bed Service : Applications and Admissions 


During the seven days ending October 15 the number of 
applications made by doctors to the London Emergency Bed 
Service for admission of —_- was 845, of which 91% 


‘were admitted. 
Wills 


Dr. James Nahor Meenan left £70,700. He left 
£500 to the Rev. Mother of St. Vincent’s Hospital, 
St. Stephen’s Green, Dublin, for any purpose she may think 
fit in connexion with the hospital, and not for general. 
purposes unless she should so decide. Dr. Margaret Ranken, 
left £19,657. She left £100 each to the Trustees of the Royal 
Infirmary, Sunderland, the Trustees of the Children’s Hospital 


in connexion with such Infirmary, and the Trustees of the - 


Royal Victoria Infirmary, Newcastle-upon-Tyne, for general 
purposes. Mr. Frederick Henry Truss left £15,275. After 
making various bequests he left the residue to the Trustees 
of St. Columba’s Hospital or Home of Peace for the Dying, 
Avenue Road, N.W., Guy’s Hospital, West Kent General 
Hospital, and Kent County Ophthalmic Hospital, to endow 
a bed in these institutions, with any remainder equally be- 
tween Dr. Barnardo's Homes and the National Children’s 
Home. 


COMING EVENTS 


Wessex Rahere Club 
The fourth autumn dinner of the Wessex Rahere Club will 


‘be held at Fortt’s Restaurant, Milsom Street, Bath, on Satur- 


day, November 3, when Mr. Reginald Vick will be the guest 
of honour. Membership of the club is open, without sub- 
scription, to all St. Bartholomew's Hospital men resident in 


the West Country. All interested are invited to communicate — 


with the -honorary secretary, Mr. A. Daunt Bateman, 
3, The Circus, Bath. 


West London Hospital Medical School 


The annual old students’ dinner of the West ‘adil , 
‘Hospital Medical School will be held at the Clarendon 


Restaurant, Hammersmith, W., on Friday, November 23, 


when the guest of the evening will be Dr. Russéll Brain, 


P.R.C.P. The price of the dinner, including drinks, will be 
17s. 6d., and tickets may be obtained from the dean. 


Kettle Memorial Lecture 
Professor J. B. Duguid, University of Durham, will 


deliver the Kettle Memorial Lecture on “The Arterial . 


Lining” in the Institute of Pathology, Royal Infirmary, 
Cardiff, on Friday, November 23, at 5 p.m. 
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A week-end course has been arranged by the Empire 
Rheumatism Council (Tavistock House North, Tavistock 
Square, London, W.C.1) to be held at the Arthur Stanley 
Institute, Middlesex Hospital, Peto Place, Marylebone 
Road, N.W., on Friday and Saturday, November 23 and 
24. The course will be opened by Dr. W. Russell Brain, 
President of the Royal College of Physicians of London, 
at 4.30 p.m. on November 23. Lecture-demonstrations will 
be given at 5 p.m. by Dr. W. Tegner on “ Rheumatoid 
Arthritis ” and at 6 p.m. by Dr. J. J. R. Duthie on “ Corti- 
sone and A.C.T.H.” On November 24, at 10.15 a.m., 
Dr. R. M. Mason will discuss “The Problem of Fibro- 
sitis” ; at 11.30 a.m. Dr. G. D. Kersley will speak on 
“Gout”; at 2 p.m. Dr. F. Dudley Hart on “ Ankylosing 
Spondylitis ” ; at 3 p.m. Dr. Hugh Burt on “ Osteoarthritis ” ; 
and at 4.30 p.m. Mr. J. C. R. Hindenach on “ Orthopaedic 
Aspects of the Rheumatic Diseases.” The fee for the course 
is £2 2s. and entries are limited to 60. Remittances must 
reach the general secretary of the council at the above 
address at least one week before the course. 


International Haemophilia Society 

A general meeting will be held in Manchester on 
Saturday, October 27, at 2.15 p.m. This is an informal 
meeting to initiate the formation of a Manchester and 
District Branch. Haemophiliacs, their relatives, friends, 
doctors, nurses, almoners, social workers, and philanthropists, 
will be welcome. Anyone wishing to attend is requested to 
write to Miss B. C. Chaff, hon. organizer, Manchester and 
District, the International Haemophilia Society, 6, Park 
Lane, Kersal, Salford, 7, Manchester, Lancs. - 


British Orthopaedic Association 

The annual meeting of the British Orthopaedic Associa- 
tion will be held at Edinburgh on October 25, 26, and 27. 
Full particulars may be obtained from the honorary secre- 
tary of the association at 45, Lincoln’s Inn Fields, a 
W.C.2. 


\ 


Invalid Children’s Aid Association . 

The 63rd annual meeting of the Invalid Children’s Aid 
Association ‘will be held at the Drapers Hall, Throgmorton 
Street, London, E.C., on Wednesday, November 7, at 3 p.m. 
Mr. B. Sangster Simmonds, the Master of the Drapers’ 
Company, will preside. 


SOCIETIES AND LECTURES - 


A fee is charged or a ticket is required for attending lectures 
marked @. Application should be made first to the institution 
concerned. 

Monday 

InstrruTre oF Psycuiatry, Maudsley Hospital, Denmark Hill, 
London, S.E.—October 22, 4.30 p.m., lecture-demonstration for 
postgraduates by Dr. E. Stengel. 

@instirute or Uro_ocy.—At St. Paul’s Hospital, Endell Street, 
London, W.C., October 22, 11 a:m., “ Serological and Cerebro- 
spinal Fluid Tests for Syphilis,” by Dr. R. Thomson. | : 

MepicaL Society oF Lonpon, 11, Chandos Street, Cavendish 
Square, W.—October 22, 8.30 p.m., “ pegeramatic Hernia, 
discussion fo be introduced by Mr. P. R. Allison and Mr. 
R. H. R, Belsey. 

Royat Eye Hosprrat, St. George’s Circus, Southwark, London, 
S.E.—October 22, 5 p.m., “ Detachment of the Retina,” by 
Professor Arnold Sorsby. 

SocieTy OF CHEMICAL INDUSTRY: Fine CHEMICALS GrouP.—At 
Royat Institution, 21, Albemarle Street, London, W., ober 
22, 7/p.m., “ Vitamin B,,,” by Professor A. R. Todd, F.R.S 


Tyesday 
BritisH PosTGRADUATE MEDICAL FEDERATION.—At London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street. 
Soden. W.C., October 23, 5.30 p.m., “ Studies by X-ray 
Analysis, Electron Microscopy and Supporting Techniques of 
the Structure of errs acromolecules. and the Tissues 
Formed From Them,” 


y Professor W. T. Astbury. 


‘ 


Furness CLINICAL Soctery.—At North Lonsdale Hospital, 
Barrow-in-Furn October 23, 8.30 p.m., annual general meet- 
ing ; election of officers, etc. ’ 

@INsTITUTE-OF DeRMATOLOGY, Lisle Street, Leicester Square, 
W.C.—October 23, 5.30 p.m., “ Genetics,” by Dr. 

. er. 

@INnstiruTe oF UroLocy.—At St. Paul’s Hospital, Endell Street, 
London, W.C., October 23, 11 a.m., “Local and Systemic 
Complications of Gonorrhoea,” by Mr. A. H. Harkness. 

LONDON SCHOOL OF ECONOMICS AND POLITICAL SctENCE, Houghton 
Street, Aldwych, W.C.—October 23, 5 p.m., “ Technology and 
History,” by Professor Charles Singer. 

University CoLLeGe, Gower Street, London, W.C.—October 23, 
1.15 p.m., “Inborn Differences Between Human Beings,” by 
Professor J. B. S. Haldane, F.R.S. 


Wednesday 


@Davinson Cuinic, 58, Dalkeith Road, Edinb -—October 24, 
8 p.m., “ Psychology and Education,” by Mr. H. J. Home, B.A. 


EuGenics Society.—At Royal Soctaty, Burlington House, Picca- _ 


dilly, London, W., October 24, 5. .m., “ Prospects in the 
Control of Genetic Disease,’ by Professor Arnold Sorsby. 

GtasGow UNIVERSITY: DEPARTMENT OF OPHTHALMOLOGY.— 
pr nomad 24, 8 p.m., “Corneal Innervation,” by Dr. F. C. 

ger. 

@INnstiTuTe Dermarto.ocy, Lisle -Street, Leicester. Square, 
,London, W.C.—October 24, 5.30 p.m., “‘ Mycology—Introduc- 
tion to Medical. Mycology,” by Dr. R. W. Riddell. 

@INsTITUTE OF UroLocy.—At St. Paul’s Hospital, Endell Street, 
London, W.C., October 24, 11 a.m., “ Interpretation of Sero- 
logical Reactions,” by Dr. R. Thomson; 4.30 p.m., “ Frequency 
and Other Disturbances of Micturition,” by Mr. a P. 
Winsbury-White. 

RoyaL Eye Hospira, St. George’s Circus, Southwark, London, 
a 24, 5.30 p.m., “ Surgery of Glaucoma,” by Mr. 

. H. Savin. 


Royat INsTiITUTE OF Pustic HEALTH AND Hycigne, 28, Portland 


Place, London, W.—October 24, 3.30 p.m., “ t Ailments and 
the Care of the Feet,”’ by Mr. T. T. Stamm. 

Society OF CHEMICAL INDUSTRY: Foop Group: NuTRITION 
PaNEL.—At Chemical Society, Burlington House, Piccadilly 
London, W., October 24, 6.15 pm, “The Physiology and 
Psychology of Alcohol,” by Dr. R. P. Cook. ‘ 


Thursday 

BRITISH POSTGRADUATE MEDICAL FEDERATION.—At London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C., October 25, 5.30 p.m., “Aspects of Bacterio- 
stasis,” by Professor B. C. J. G. Knight. 

HONYMAN GILLESPIE LecTrurE.—At University New Buildin 
(Anatomy Theatre), Teviot Place, Edinburgh, October 25, 
5 p.m., “ The Pathology of Foetal and Neonatal Asphyxia,” 
by Dr. Agnes R. Macgregor. 

@INnstituTe oF Heattn, Hospital for Sick Children, Great 
Ormond Street, London, W.C.—October 25, 5 p.m., “ Vomiting 
in Infancy,” by Dr. G. H. Newns. 

INSTITUTE OF PsycHIATRY, Maudsley Hospital, Denmark Hill; 
London, S.E.—October 25, 3 Bae “The Biodynamics of 
Alcoholism,” by Dr. Jules H. Masserman (Northwestern 
University, Chicago). 

@INsTITUTE OF UroLocy.—At St. Paul’s Hospital, Endell Street, 
London, W.C., October 25,-11 a.m., “ Pathology of Gonor- 
rhoea,” by Mr. A. H. Harkness. 


Lonpon JewisH HospitaL MEpicat Society, 


London, E.—October 25, 3 p.m., clinical meeting wili 
be shown and demonstrated. 

Army Mepicat CoLLece.—At Lecture Theatre, John Islip 
Street, London, S.W., October 25, 5 p.m., “‘ Recent Advances 
in Chemotherapy,” by Dr.,G. W. M. Findlay. 

RoyaL COLLEGE OF SURGEONS OF ENGLAND, Lincoln’s Inn Fields, 
London, W.C.—October 25, 5 p.m., “The History 4 th 
oy ts of the College,’”” Thomas Vicary Lecture by Mr. W. R 

anu. 

St. Georce’s Hosprrat Mepicat ScuHoor, Hyde Park Corner, 
London, S.W.—October 25, 4.30 p.m., lecture-demonstration in 
psychiatry, by Sir Paul Mallinson. 


Friday 


CAMBRIDGE MEDICAL Society.—October 26, “ Tropical Medicine 
and Social Life in the Fiji Islands,” film, to be shown by Sir 
Philip Manson-Bahr. 

@INsTITUTE OF DERMATOLOGY, Lisle Street, Leicester uare, 
London, W.C.—October 26, 5.30 p.m., “ Seborrhoeic Erup- 
tions,” clinical demonstration by Dr. L. Forman. 

@INsTITUTE OF UroLoGy.—At St. Paul’s Hospital, Endell Street, 
London, W.C., October 26, 11 a.m., “ Sociological Problems of 
Venereal Diseases,” by Dr. Robert Lees. 
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Lioyp Roserts Lecture, 1951.—At Physiology Theatre, Man- 


chester University, October 26, 4.30 p.m; “The Arts of 


Medicine and Their Future,” "22nd es Lloyd Roberts 
Lecture by Dr. F. R. Walshe, F.R.S. 

MEDICAL SOCIETY FOR THE STUDY OF “Diseases, 11, 
Chandos Street, London, W.—October 26, 7.30 p.m., general 
meeting. 
Syphilis,” discussion to be opened by Dr. C. P. Heywood. 

Eye HospitaL St. George’s Circus, Southwark, London, 
S.E.—October 26, 4.30 p.m., “‘ Surgery of Squint,” by Mr. A. J. 
Cameron. 

Royat MepicaL Society, 7, Melbourne Place, Edinburgh.— 
October 26, 8 p.m., “ The "Unexpected in Obstetrics,”’ by Sir 
William Gilliatt. 


APPOINTMENTS 


Dax, E. CUNNINGHAM, M.B., B.S., D.P.M., Chairman, “Mental Hygiene 
Authority, State of Victoria, Melbourne, Australia. 

Dickie. Georcs G., M.B., Ch.B., D.P.H., Aberdeen County Medical 
Officer of Health 

Jones, THOMAS Seymour, M.B., Ch.B., D.P.H., Chief Assistant Medical 
Officer, Lancashire County Council. 

MANCHESTER REGIONAL. HospitaAL BOARD.—Consultant Physician, Salford 
Hospitals, J. C. Herapath, M.D., M.R.C.P. Consultant on and 
Gynaecologist, ear Park General Hospital, Oldham, C. Steptoe, 
F.R.C.S.Fd.. M.R.C.O.G. Consultant General Surgeon, Oldham em 
L. W. _, M.B., Ch.B., F.R.C.S. Consultant General Physician, Oldham 
Hospitals, O. Janus, M.B., Ch.B., M.R.C.P. Consultant Teaoelione. St. 
—_, 's Clinic and Ancoats Hospital, Manchester, L. Watt, MD. Consultant 

and Throat Surgeon, Oldham and Ashton Hospitals, J.N. 
M. MB Ch ,D.L.0O.,F.R.C.S. Consultant Psychiatrist and 
pon Hospital, Manchester, J. P. McGuinness, L.R. 
D.P.M. Anaesthetist, Preston and Chorley Lyall, 
M.B., Ch.B., D.A. Assistant Pathologist, Hope eae Salford, 
Assistant Pathologist, Crumpsall 

M.B., Ch.B. Assistant Pathologist, Lancaster Royal 
Storey, Assistant Pathologist, Withington 

i G. M.R.C.S., L.R.C.P., D.P.H. Assistant 

ol Macclesfield and South Cheshire Hospitals, Sheila Kenny, M.D., 

R.D. ae ray Pathologist at Bolton Group Laboratory, E. Greenwood, 
ne. s.. -C.P. Assistant Pathologist, at Preston Group Laboratory, 
A. F. Otleanhaw, M.R.C.S., L.R.C.P. Assistant Pathologist at Group 
Laboratory, Withington Hospital, Manchester, C. A. K.‘ Bird, M.R.C.S., 
L.R.C.P. Assistant Puthologist at Grou, 4 Laboratory at Crumpsall Hos, ital, 
Manchester, R. A. Dav. L.R.C.P.&S. Pathologist at Oldham 
Group Laboratory, D. L. Boardman, M.B Assistant cert ed 
at Christie Hospital and Holt Rudium Institute, R. R Gibb, M.B.,Ch.B.,D.M.R.T. 
in Stockport and Macclesfi: ld Hospitals, c.$ Murtht 
M. B.. D.A. Assistant PsyChiatrist at Parkside Hospital, Macclesfield, 

G. Pinic M.B., Ch.B. Tuberculosis Physician and Medical Officer in 
charge Mass Miniature Roger Unit, based on Shaw Heath Hospital, 
Stockport, H. B. Slater, M. Tuberculosis Physician and Medical 
Officer in wr ie Mass Minidture Radiograp hy Unit, based on Rochdale, 
J. O’Regan, M D.P.H. Venereal Diseases Medical Officer. Preston, 
Blackpool, Barrow, a ‘Lancaster Areas, S. Ball, M.B., Ch D.P.H. 


MERRYWEATHER, R., M.B., B.S., F.R.C.S., Senior Registrar in Orthopaedic 
and bi 5 § Surgery to to Exeter Clinical’ Area, South-Western Regional 


BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 


Buckley.—On October 8, 1951, to Leila, wife of Dr. Philip Buckley, 
M.R.C.P., Great Baddow, Essex, a daughter. 

Jones.—On ‘September 20, 1951, at the Maternity Wing, Carmarthen, to 
Phyllis (formefiy [lett), wife of Dr. T. J. Jones, of Gaywood, Llandyssul, 
Cardiganshire, a daughter—Rosemary Hetty. 

Sherry.—On October 7, 1951, to Kathleen Robinson, .M.D., F.RCS., wife 
_ of Dr. Vincent F. Sherry, a daughter. 


MARRIAGES / 
Harman—Allison.—On September 29, 1951, at Pietermaritzburg, South 
Africa, Dr. Michael John Harman to Joy Allison. - . 


DEATHS 2 

Bowskill.—On October ‘11, 1951, at Tunbridge Wells Hospital, Ernest 
——* Bowskill, M.R.C.S., L.R.C.P., of 7, Horton Gardens, Horton, 

cks. 

Charchill.—On October 11, 1951, at his home, 30, Lyndale Avenue, Lon- 
don, N.W.; Herbert Melville Churchill, M.R.C.S., L.R.C.P., late of 
Broxbourne, Herts. 

~—On October 9, 1951, at Shrewsbury, Claude Emile Kilmister, 
M.R.C.S., L.R.C.P., of Mayhill, Swansea, aged 53. 

Peacock.—On October 14, 1951, at Fielden House. London Hospital, Albert 
ao M.Sc., M.B., B.S., of 37, Chestnut Road, London, S.E., 
aged 46. 

Radford.—On 14, 1951, at 105, Netherby Road, Edinburgh, 
Llewellyn George Radford, L.R.C.P.&S.Ed:, L.R.F.P.S.Gias.. 


Shirtaw.—On September 30. 1951, at his home. Corner House, Leicester 

_ Road, Hinckley, Leics, Herbert Shirlaw, M.B., Ch.B. 

Shirras.—On October 11, 1951, at 7, Ladywood Road, Leeds, Alan Fraser 
Shirras, M.B., Ch.B. 

Simpson.—On October 7, 1951, George Charles Edward Simpson, O.B.E., 
T.D., F.R C.S., of 22b, Grove Park, Liverpool. 

Thorne.—On October 13, 1951, at 17, York Street Chambers, London, 
W., Mary Thorne, O.B.E., M.D., F.R.C.S.1., aged 90. 


“ The Interpretation of Serum Reactions in Late . 


Any Questions ? 


Correspondents should give their names and addresses (not 
for publication) and include all relevant details in their 
questions, which should be typed. We publish here a selec- 
tion of those questions and answers which seem to be of 
general interest. 


Dust to Dust 


Q.—On a recent visit to St. Augustine’s Abbey, Canter- 
bury, I was informed that several sealed leat coffins of 
Saxon origin had been excavated. On opening these, per- 
fectly preserved bodies had been found which very quickly 
crumbled to dust. I would like to know the physical and 
chemical nature of these changes. 


A.—The process of drying of the body which, when un- 
disturbed by putrefaction, can cause the tissues to mummify 


\ 


mdy eventually proceed a stage further—to desiccation. By ~ 


the time this stage is reached—centuries after the body has 
been entombed—the entire body, even the skeleton, has 


become a dry powdery residue. Its shape may, if there has | 


been no disturbance of the tissues, remain much as it was 
when laid to rest, but any jarring disturbance, as by' move- 
ment of the coffin, or the touch of a hand may suddenly 
cause the remains to disintegrate, Of course, this has usually 
taken place before the body comes to view, but under the 
rare condition in which the tomb has remained absolutely 
unmoved by opening this “ crumbling to dust” may be seen 
to happen. 

The preservation of the body, as in Egyptian times, by 
precious waxes, resins, sandalwood oil, myrrh, and the ‘like 
tends to bind the tissues more permanently, but the ultimate 
result is ‘the same—dust to dust. 


Q.—Is an allergic diathesis a contraindication to the wear- 
ing of contact lenses? 


A.—Allergic reactions to plastic contact lenses must be 
very rare, if they occur at all, and an allergic diathesis as 
such is not a contraindication to wearing them. Inability to 
wear contact lenses need not necessarily be due to the plastic 
material, but to a bad fit or to psychological reasons. In 


any case glass contact lenses are available as an alternative 


to plastic lenses. 


Muscular Cramps in the Elderly 


Q.—What are the causes and treatment of severe muscular 
cramps in an elderly man? They come on at the slightest 
provocation, such as bending down to work, and frequently 
without any apparent reason at all. The cramps are wide- 
spread. There may be intervals of days or weeks between 
attacks, and then several may occur together. 


.—The causes of widespread cramps in the elderly are 
very poorly understood. It is probable that in this case 
no adequate explanation will be found. Apart from 
tetany, which is readily recognized, the only well-established 
explanation is deficiency of sodium chloride due perhaps to 
excessive sweating, vomiting, or diarrhoea, or a low salt 
intake. If salt deficiency is suspected a daily dose of 10 g. 
of salt additional to that in the diet should give relief. 

Widespread muscular cramps may also occur as part of 
a benign, though at times troublesome, syndrome associated 
with fasciculation and undue fatigability in the absence of 
other neurological signs ; the mechanism is stil] unknown. 
Muscular fatigue is an important provocative factor for 
some cases of cramp. It is also known that cramp.does 
not occur in a muscle at complete relaxation (though only 
a slight contraction may be sufficient to start it off), and 
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. can be relieved by stretching the miuscle affected ; a posture 


which shortens any muscle group particularly liable to cramp 
should therefore be avoided. 

In the common case where no definite cause can be found 
for the cramps quinine sulphate, 5 gr. (0.32 g.) twice or three 
times daily (if tolerated), is sometimes a helpful treatment. 


i 
Scalp Dressings 
Q.—What is the best way of fixing a dressing to a lacera- 
tion of the hairy scalp? Bandages come untied, “ elasto- 
_plast” is difficult to apply, and collodion is messy to remove 
and liable to obscure stitches or per them out when the 
_dressing is. changed. 


«—The_ questioner raises objections to the most com- 
monly used methods of fixing scalp dressings, and as there 
are few others it would appear most useful to suggest ways 
of overcoming the various difficulties mentioned. 

It is presumed that the surrounding scalp will have been 
properly shaved, and if no “stubble” is left it is then quite 
practicable to dress small wounds with collodion. The 
suture line itself should be covered with a narrow dressing 
which is fixed in position by sticking a thin sheet of gauze 
over. Ih these circumstances the sutures are not touched 
by the collodion ; they are not disturbed when the dressing 
is taken off, and the removal of the dressing is not messy. 
Bigger wounds often need a good pressure-dressing, and for 
this purpose crépe or elastic ‘bandages are best. If bandages 
cannot be really expertly applied, or if they are liable to 
disturbance by a restless or active patient, they can easily 
be held in position with a very iight plaster+of-Paris head- 
cap. Both the above methods were extensively used in the 
war, and they proved entirely satisfactory. It is agreed that 
adhesive strapping is the least effective method of fixation. 
Nevertheless, with a careful technique, many have found it 
quite satisfactory. 

In conclusion, it may be wise to remind the questioner 
that scalp sutures should not be left in longer than three 
days. The problems he raises are more often experienced 
by those who mistakenly leave sutures in for an unneces- 
sarily long time. ; 


Keloid after Vaccination 


Q.—A boy of 5 whom I vaccinated some months ago has 
developed a keloid at the vaccination site. What treatment 


. is advised? Should the keloid be left alone, as it causes 


no inconvenience, or are there reasons, other than aesthetic 
ones, for its removal ? 

A.—There are no reasons other than aesthetic for treat- 
ing the keloid following vaccination. It may resolve spon- 
taneously with the years. Resolution would be hastened by 


giving x rays, 1,000 r filtered through 2 mm. of aluminium, . 


exactly to the keloid, the treatment not to be répeated. 


What is Vitamin P ? 


Q.—What is vitamin P? Does deficiency of this vitamin 
give rise to clinical disease, and if so how should the vitamin 
be administered ? 

A.—Vitamin P, or the so-called permeability factor, was 
first isolated by Szent-Gyérgyi (1936) in the form of concen- 
trates which contained eriodictin and hesperidin, besides 
other unknown components. Since then a considerable 
number of different substances with an effect on capillary 
fragility or permeability have been identified. In 1946, 
Javiller and Lavollay listed, in addition to citrin and rutin, 
quercetol, cyanidol, D-epicatechol, phloretol, coumarin, and 
esculetol, and suggested that it was doubtful whether the 
term “ vitamin P” should be retained. A state of deficiency 
is said to exist for the guinea-pig, the rat, and the human 
organism. In patients, suffering from “vitamin P defici- 
ency” capillary resistance is decreased and vascular 
permeability increased. The clinical symptoms comprise 
haemorrhagic conditions of the skin (nutritional purpura) 
which cannot be cured by vitamin C. In 1947 Munro and 


\ 


his co-workers reached the conclusion that claims that lack 
of vitamin P could lead to a deficiency disease in man were 
not convincing. . Patients with capillary fragility have been 
treated with -60 to 120 mg. of rutin per gs orally. 


REFERENCES 


Javiller, M. and Lav , J. (1946). Helv. chim. Acta, 29, ‘1283. 
Munro. H. N., ef al. (1947). Nutr. Abstr. Rev. 
Szent-GySrgyi, A A. 11936). Dtsch. med. Wschr., #2, 1325 
Nature, Lond., 138, 27 and 798. 


Chlorine Poisoning 

Q.—What toxic effects may be anticipated from prolonged 
exposure to small concentrations of chlorine? For the 
last 18 months a research chemist, aged 26, has been exposed 
to a concentration of chlorine in the air of his laboratory 
of the order of 0.01 part per million. In addition, for 
experimental purposes, he makes chlorine by the action of 
HCI on KMn0O,, and in this way comes in contact with a@ 
higher concentration of the gas. He complains of general / 
lassitude and inability to concentrate; physical examina- 
tion is negative. 


A.—When chlorine is inhaled it reacts immediately with 
water-to produce hydrochloric acid. This is then neutral- 
ized in the tissue fluids by reacting with bicarbonate to 
form carbon dioxide and sodium chloride. If the concen- 
tration of chlorine is high, the acid produced will irritate 
the tissues and produce the usual signs of chlorine poison- 
ing, which are confined to the eyes and respiratory tract. 
No toxic reactions would be expected from the continued 
inhalation, of concentrations as law as 0.01 p.p.m. In 
America the permissible concentration for industry ranges 
from 1-5 p.p.m. Because of the innocuous nature of the 
reaction products, no remote toxic effects need be feared. 
Contact with higher concentration will produce irritation 
of the eyes and respiratory tract. No toxic impurities are 
likely to be present in the reaction of HCl and KMnOy. The 
patient’s symptoms must therefore be due to causes other 
than the direct toxic action of chlorine. 


Sterilizing Injectio Adrenalinae 

Q.—What is the best method of sterilizing an ampoule of 
adrenaline (as, for example, in preparation for regional 
anaesthesia) ? © 

A.—The answer to this question is to be found on page 
243 of the British Pharmacopoeia (1948), where it is stated 
that injectio adrenalinae should be sterilized by autoclaving. 


——( 


Corrections 

Dr. Glenys M. Lowdon has written to say that Part I of the 
paper “ Trials of Oral Streptomycin for Infants with Non-specific 
Gastroenteritis ” (September 29, p. 767) came from the department 
of infectious diseases, University of Edinburgh, as well as from 
the department of child life and health. 

Owing to a misprint the word “ not” appeared instead’ of the 
word “now” in the penultimate line on p. 816 of the paper 
by Dr. J. M. Barnes and Mr. D. R. Davies entitled ‘“* Blood 
Cholinesterase Levels in Workers Exposed to Organo-phosphorus 
Insecticides” (October 6, p. 816). 

- We regret that there was an error in the penultimate paragraph 
on page 887 (October 13) of the paper on “‘ A\ County B.C.G. 
Campaign,” by Dr. P: J. Burke. The third sentence in that para- 

graph should read as follows: “On Wednesday all non-reactors 
are tested with Liew on Friday alt the negative 
reactors are vaccina’ 
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